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Computing Today is constantly on 
the look-out for well written ar- 
ticles and programs. If you think 
that your efforts meet our stan- 
dards, please feel free to submit 
your work to us for consideration. 
Potential contributors are asked 

to take note of the points raised in 
our Program Submissions page, 
which can be found on page 14 of 
this issue. 
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To play only games 

computer is like asking Albert Einstein to work out 

the square root of four. 

on a Commodore 

The computer's brain barely ticks over. 

To really stretch it, you need more interesting 

software programs. For example, record keeping, 

interactive education, stimulating adventure games 

or word processing. 

ly using 
And fo these you need peripherals. 

Like a Commodore disk drive, a really fast 

storage and retrieval system with a vast memory. 

Or a Commodore cassette unit, the 

inexpensive way of loading and storing programs. 

For those who like the idea of text and graphics 

being more alive and having greater clarity than 

on a TV, there’s the Commodore colour monitor. 



Yioth of 
And for hard copy, there are our three 

printers and a printer plotter. These will preserve 

on paper-in colour, black and white, chart form, 

graphs or text, the fruits of all your labour. 

Finally, to make games playing more 

exciting, there are joysticks and paddles. 

So use your brain. And make sure you use 

all of your computer's brain. 

OUr 

COMMODORE MPS801_ ss L_} 

Dot matrix printer. £230.00 
Tractor feed. Print speed: 

50 characters per second 

COMMODORE MPS802 |_| 

Dot matrix printer. £345.00 
Friction feed for standard 

paper Print speed 

60 characters per second. 

COMMODORE DPS1101_—s |_| 

Daisy wheel printer. £399.99 
Letter quality print on 

all types of paper. Print speed 

18 characters per second 

Printer plotter. £169.99. For 

charts and graphs. Print speed 
14 characters per second 

XOMMODORE 1541 ~ js 

Disk drive. £229.00. 
170K memory. 51%” diskette. 

COMMODORE 1531 

Cassette unit. £44.95. 

For Commodore 16 and 

Commodore plus/4. 

COMMODORE 1530 

£44.95 For Commodore 64 

COMMODORE 1520 

COMMODORE 1701 

Colour monitor. £230.00 

JOYSTICKS pee 

(prices from £7.50) 

PADDLES (£13.50) 

brain? 
FOR FURTHER INFORMATION, TICK ONE (OR MORE) OF THE BOXES ABOVE AND 

SEND TO THE COMMODORE INFORMATION CENTRE, 1 HUNTERS ROAD, WELDON, CORBY, 

NORTHAMPTON NN17 1QX. TEL: CORBY (0536) 205252. 

NAME 

ADDRESS 

PE CTO 1184 

aS Cx commodore 



FAMILY PLOT 
Bel Tech have recently re 
leased Bel Plot and Bel | Subs, 
two new utilities, and uprated 
two existing programs, Bel Gen 
and Bel Base, all for the BBC. 

Bel Gen, on disk, is a specialist 
program for those who have 
always wanted to dig back into 
history and unearth distant 
ancestors. As a medium for stor- 
ing all the details, Bel Gen can 

be of considerable use with 
options such asthe drawing ofa 
Male/Female line tree and 
additional fields for dates of 
marriage, wills and notes. You 
are able to format your own 
report using SEARCH and 
SORTING on any field and you 
have random access of data on 
disk with up to 600 people/file 
on80T(375 on40T). BelGenon 
disk costs £17. 

Bel Base, Bel Tech's data 
base has also been uprated to 
cover 480 characters/record, 
with up to 20 fields/record. Bel 
Base includes Mailshot and is 
compatible with Bel Graph — 
the complete package costs 
£18. The uprated versions of 
both programs canbe obtained 
for £4.50 and free of charge, 

respectively to existing users. 

tea NNN EEE 
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on 
lhe two new releases are 

available on both tape and 
disk With Bel Plot you are able 
to plot graphs from data 
entered via the keyboard or a 
file. Equations can also be 
entered and plotted. Other 
options include automatic scal- 
ing and positioning of axes and 
edit facilities. Tape and disk 
versions will cost £9.50 and 
£11.50 respectively. Bel Subs 
contains an assortment of sub- 

GEMS ON THE 
AMSTRAD 
Slowly but surely, software is 
appearing for the Amstrad 
CPC464. Some of the more 
recentreleases include acolour 
graphics adventure and a non- 
violent simulation game, both 
from Kuma. In Gems of Stradus, 

your quest is to find a casket of 
gems, evading the inevitable 
guardians and finding yourway 
through the maze of over 100 
rooms. It is the first of a series of 
adventures that Kuma plan for 
the Amstrad. 

The other program is Holdfast, 
a strategy game, Holdfast is the 
name of the village where you 
live, inthe land of Dictatoria. For 

routines for programmers. 
These include routines for 
drawing graphs and bar charts 
as well as various sorts and 
character and envelope 
generators. Bel Subs will cost 
£10.50 for the tape version and 
£12.50 on disk. For further infor- 
mation, contact Bel Tech at 
Stanmore Industrial Estate, 
Bridgnorth, Shropshire WV15 
OHP (phone 07462 5420). 

years the villagers have been 
paying taxes buthave received 
no aid in return. Now things are 
in a desperate state, and the 
village urgently needs a clinic 
and aschool It's yourjob to per 
suade the govemmenttorecon- 
sider their budget, using means 
at your disposal — negotiation 
or strike and so on — but you 
cannot resort to violence 
because of the governments 
supenor strength. 

Gems of Stradus and 
Holdfast will cost £7.95 and 
£5.95 respectively and are 
available from Kuma. or 

retailers. For more information, 

contact Kuma at 12 Horseshoe 

Park, Pangbourne RG8 7JW 
(phone 07357 4335). 

THE AGE OF 
AQUARIUS 
Not to be outdone, the Aquarius 
has recently been relaunched 
at a recommended price of 
£49.95 by Radofin Electronics. 
Mike Quelch, Radofin’s newly 
appointed sales director calls 
the Aquarius Ian unbeatable 
micro in this price bracket’. It 
offers 16 colours and a graphics 
resolution of 320 by 192 pixels 
and connects to a television set. 
Documentation is included in 
the package and there is a 
range of home management, 
educational and games soft 
ware available on both 
cassette and cartridge. For 

more information, contact 

Radofin Electronics, Hyde 
House, The Hyde, Londo nNw9 
(phone 01 205 0044). 

MACINTOSH 
MULTIPLES 
With the heady arrival of the 
Macintosh in Britain, one are 
ensuring thatitis wellsupported 
with the eae over here of 
several US software products, 
handpicked fot the UK b by Phil 
Peters, managerofApple(UK)'s 
Software Business Unit. 

Filevision, manufactured by 
Telos Products costs E159 and 
is a ‘visual filing system” that 
uses pictures to make informa- 
tion management a bit easier. 

PFS: File is for recording, retriev- 
ing, updating and printing 

information and PFS:Report 
transforms the informati on into 
presentation quality- tabulated 
reports, mailing labels and so 
on. PFS File and Report cost 
£89 and are compatible with 
the Mac's wordprocessor, Mac- 
Write. 

Microsoft Chart, at £99, is 
a business graphics program 
that can interpret numerical 
data into forty different types of 
graph including area, bar, 
column, line, pie, scatter and 

combinations. Other programs 
available include Habadex, a 

data base to handle lists, 
reports, labels and customised 

letters and MacCash, a program 

that enables you to set up a 
cash book to specific require- 
ments. Habadex and Mac- 
Cash are priced at £159 and 
£1'75 respectively and, like all 
the other programs, should be 
available through your local 
Apple dealer. According to Phil 
Peters, this initial launch is just 

the tip of the iceberg, with a pro- 
posed 150 Macintosh programs 
on the market by the end of the 
year. 
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NEWS 

MANITRON 
MATCHING 
MONITORS 
For those who like coordinated 
hardware, the AP]1200 Apricot 
compatible 12" monitor is now 
available from the Manitron 
Division of Ficention Ltd. There 
are two versions, the AP1200 to 
match the standard Apricot 
and the AP1200 xi to match the 
Apricot xi. Both use a90° green 
phosphor tube with P39 long 
persistance phosphor and anti- 
glare etch and operate from the 
Apricot 12V supply viathe stan- 
dard 9-way D connector. The 
AP1]1200 measures 31 by 26.8 
by 34.4 cm and weighs 5.4Kg. 
The prices are £1779 for the free- 
standing monitor and£195 with 
the swivel and tilt base. Further 
information from Ficention Ltd, 

Manitron Division, Sanbach, 

Cheshire (phone 093 67 
4171). 

DRAGON GOES... 
Itseems that Dragon computers 
have finally abandoned the 
Welsh countryside for the sun- 
nier climes of Spain. Eurohard 
SA have purchased all the 
assets of Dragon Data Ltd and 
intend to manutacture both the 

32 and 64 micros as well as 
future Dragon products on a 
world-wide basis. Further de- 
tails from Touchmaster Ltd, 

Kentig Industrial Estate, 

Margam, Port Talbot, Wes 

Glamorgan SA13 2PE (phone 
0656 744700). 

NO BUTTS 
Good news for BBC owners 
who feel in need of a little extra 
room: Aries Computers have 
cut the price of their Aries-B12 
RAM expansion to £79.95. 

At the same time, Aries have 

alsolaunched asideways ROM 
expansion system, the Aries- 

B12 andare looking towards an 
enhanced disk system as the 
next "logical step’. The moves 
come as part of Aries’ new sales 
campaign but are also pro 
bably designed to counter 
attack the production of" cheap 

imitations’ of the Aries-B20. 
According to managing direc- 
tor Peter Headland, this“ bare- 
faced plagiarism” contravenes 
their Patent Application and 
they intend to press for 
damages. 

HONG KONG 
ON LINE 
It you happen to be in Hong 
Kong in the near future, why not 
pop into the Asian Computer 
Plaza for a copy of the latest 
413 

The Plaza is Asia's tirst com- 
puter centre and comprises a 
shopping arcade and exhibi- 
tion and educational facilities. 
The centre will be open from 
lOam to 8pm seven days a 
week and it's hoped that it will 

exhibit the latest in hardware 
and software as it appears on 
the international market Ser 
vices will include specialist 
book stores, and tacilities for 
disk- to- disk 
computer rentals as we 

hotline enquiry service and 
‘information desk 

If you re travelling to the Far 
East and would like some 
further information, phone the 
Hong Kong Tourist Office onO1 
930 4775. 

INGERSOLL 
INCREMENT 

Electronics, who 
manufacture Ingersoll 
electronics products, have 
added anew baby tothe range. 
The XK696 data recorder has 
been designed specifically tor 
computer use and includes 
separate load and monitor 

and cue/review. The XK696 is 
compatible with most popular 
home computers and costs 
£40.95 from high street electri- 
cal stores. For more details, 

contact Heron Electronics at 
Heron House, 19 Marylebone 

l Road, London NW1 5JL = 

(phone 01 486 4477). 
= 
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We have the answer whether you need: 

0.1” or 0.156” edge connectors 
Two part Euro connectors 
Miniature ‘D’ connectors 
Ribbon cable connectors (including 
headers and sockets) 

Plus many more 

The NEW Delta connector to IEEE 488 
specification is now available for either rib- 
bon or round cable connection in both 24 
and 36 ways. Metal covers are also availa- 
ble. 

COMPUTER ROBOTICS 
TRAINING 

FULL TIME COLLEGE COURSE 

SUITABLE FOR APPLICANTS WHO WISH TO 
ENTER COMPUTER SERVICE OR RELATED 

INDUSTRIES — HIGH PERCENTAGE OF 
PRACTICAL COURSE WORK 

15 MONTHS 
B TEC Certificate in Computing Technology 

9 MONTHS 
B TEC Higher Certificate in Computing Technology 

Subjects: Foundation Electronics, Digital 

Techniques, Microelectronics, Microprocessors, 
Microcomputer Based Systems, Industrial 

Robotics, Machine Code & High Level Pro- 
gramming. 

Shortened courses can be arranged for applicants 
with previous knowledge. 

Courses commence Sept, Jan and April (Higher 

Cert Sept only). Prospectus from: 

Me) ole) 4m eng fe), [lor m oie) BR Se) ar ko7/)) 
20 Penywern Road, 

Earls Court, London SW5 9SU. 
Tel: 01-373 8721 

COMPUTING TODAY NOVEMBER 1984 

MAKE THE RIGHT CONNECTIONS ! 
For further information on these products 
and local availability, plus a copy of the 
‘Hobby Herald’, containing the full product 
range, telephone Chandlers Ford (04215) 
62829 or write to: 

BICC-VERO ELECTRONICS LIMITED 
Retail Dept., 

Industrial Estate, 

Chandlers Ford, 

Hampshire SO5 3ZR. 

advertisement 
‘is wrong 

») 

were here to 
put it right. 
If you see an advertisement in 

thé press, in print, on posters or in the 

cinema which you find unacceptable, 

write to us at the address below. 

The Advertising 
Standards Authority. 
ASA Ltd, Dept 3 Brook House, 

Torrington Place, LondonWCI1E 7HN 
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Next month Computing Today concen- 
trates on glorious graphics. We'll be 
featuring alengthy review of the amazing 
Acorn Bitstik for the BBC Micro, which 
effectively gives you a £2000 CAD sys- 
tem. On amore frivolous note, we'll take a 
look at Acornsoft's Elite, a space adven- 
ture game with real-time 3D graphics. 
There'll be an article on the stunning 
things you can do with the Pluto system 
from IO Research, a review of the 
Koalapad graphics tablet for the 
CBM64, and a type-it-in listing of a 
graphics drawing program for the Am- 
strad. If you don't have an artistic bent, 
though, we'll be reviewing the GRiD 
Compass and the Psion Organiser — two 
pieces of hardware at opposite endsofthe 
portable market. 

Articles described here are in an advanced state of preparation 
but circumstances may dictate changes to the final contents. 
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recorders to be used with the Vic 20 
and the Commodore 64 £9.78 (£9) £11 
Bargain package:- cassette convertor + 
compatible cassette recorder £37 (£38) 
£44. Commodore cassette recorder 
£43 (£44) £50. Printer interfaces for Vic 
20 and the Commodore 64:- 
Centronics £45 (£41) £46, RS232 £45 
(£41) £46. Disc drive £233 (£209) £234 
1520 printer/plotter £165 (£149) £159. 
1525 Printer £235 (£220) £245. 1526 
Printer £350 (£330) £360 Vic 20 
Accessories:- Super expander high res 
Cartridge £33 (£29) £34, Programmers 
aid cartridge £33 (£29) £34, Extra 
memory ram packs 16K £36 (£32) £35, 
8K £19 (£17) £20. 

LYNX KEYBOARDS 
Consisting of 58 keys in standard QWERTY format 57 of which 
are connected in a 8X by 10Y electrical matrix. Easily 

converted to matrix output (instructions provided). A very 
attractive professional keyboard ideal for updating your 
micro. Bulk purchasing enables us to offer at £18 including 
VAT plus £2 postage. 

19” RACK KITS 
Quality kit by Vero in aluminium. Complete with slotted strip 
and card guides. Side panel dimensions 220mm high X 410mm 
length. Compare our special price offer of £18 including VAT 

plus £3 postage. 

ORIC AND SINCLAIR COMPUTERS 

Oric 1 computer 48K £95 (£92) £102. 
Oric Atmos computer 48K £171 (£158) 
£168. Oric colour printer £134 (£123) 
£140. Oric disc drive £304 (£278) £298. 
New Sinclair QL Computer £495 (£455) 
£475. Sinclair Spectrum 48K (with 6 
free programs while Sinclair's offer 
lasts) £131 (£131) £143. Microdrive £51 
(£50) £60. RS232 interface 1 £51 (£50) 
£60. Limited period special offer:- 
Microdrive + Interface 1 + 4 Blank cart- 
ridges £102 (£100) £120. Blank micro- 
drive cartridges £8 (£8) £9. Interface 2 
£20.45 (£20) £24. 32K memory upgrade 
kit for 16K Spectrum (issue 2 and 3 
only) £31 (£28) £30. Fuller Master unit 
for the Spectrum including speech 
synthesizer, sound synthesizer, 
amplifier and joystick port £56 (£56) 
£62. Fuller FDS full sized keyboard for 
the Spectrum with proper space bar 
£52 (£52) £62. Spectrum printer inter- 
faces with cables:- Centronics £51 
(£47) £52, RS232 £35 (£33) £38. ZX 
printer has been replaced by the 
Alphacom 32 £71 (£67) £77. 5 printer 
rolls (State whether Sinclair or Alpha- 
com) £13 (£16) £21. ZX81 computer 
£45 (£44) £54. ZX81 16K ram packs £28 
(£25) £30. 

ACORN COMPUTERS 
Electron £203 (£209) £229. Electron 
joystick and printer interface £61 (£62) 
£69. BBC Model B £404 (£357) £387 
14” Colour Monitor £228 (£229) £319 
Kenda double density disk interface 
system £139 (£125) £135. Disc drives 
5.25" 40 track:- single £200 (£184) £204, 
dual £356 (£325) £355. 

PRINTERS 
Brother HR5 £185 (£171) £190. Shinwa 
CT! CP80 £225 (£218) £248. Cannon 
PW1080A £332 (£299) £329. Epson 
RX80 £277 (£251) £282. Epson 
RX80F/T £314 (£286) £316. Epson FX80 
£399 (£358) £388. Combined matrix 
printers and electric typewriters:- 
Brother EP22 £173 (£166) £186, 
Brother EP44 £258 (£235) £260. Smith 
Corona TP1 Daisy wheel printer £252 
(£225) £255. MCP40 Oric Colour 
printer/plotter £134 (£123) £140. Inter- 
faces to run the above printers from Vic 
and the Commodore 64 £45 (£41) £46 
We can supply interfaces to run the 
above printers from Sharp computers 
£58 (£52) £55 

SWANLEY ELECTRONICS 
Dept CT, 32 Goldsel Road, Swanley, Kent BR8 8EZ, England. 

TEL: Swanley (0322) 64851 

Official orders welcome. Allprices are inclusive. UK prices are 
shown first and include post and VAT. The second price in 

brackets is for export customers in Europe and inciudes 
insured air mail postage. The third price is for export 

customers outside Europe (include Australia etc) and 
includes insured airmail postage. 

Datapen| A QUALITY LIGHTPEN 
for use with the SPECTRUM computer 

pLUS: 3 SOFTWARE 
PROGRAMS 

e Routines and ideas for your 
own programs. (Menus, 
games, music, etc.) 

e User-defined graphics 
creation program. 

e Superb full colour drawing 
program as illustrated in 
these actual screen 
photographs. 

COMPUTER POWER SUPPLIES 
Asdec model AC 8151 (40 watt series), dual line inputs and 

regulated outputs of: plus 5V at 2.5A, plus 12V at 2.0A, minus 
12V at 0.1A. Stocks at clearance price of £22 each including 

VAT plus £2.50 postage. 

Send for list of special offers on Gould, Farnell, Hewlett 

Packard etc.... 

NASCOM COMPONENTS 
Send for list (including buffer board kits, Pascall etc.) 

Money back guarantees on all above offers so do not hesitate 

whilst stocks last. 

COMMODORE COMPUTERS 
Commodore 64 £204 (£184) £204. Vic 
20 £104 (£97) £117. Vic 20 starter pack 
£150 (£143) £173. Convertor to allow 
most ordinary mono cassette DIONICS, UNIT 50, 

WHITEMOOR ROAD, KENILWORTH, 
WARWICKSHIRE 

TEL: 0926-59658 (24 hours) 
TELEX: 312440 PBSSPA G. 

The DATAPEN lightpen enables 
you to create high resolution 
pictures and technical layouts 
directly on yourT.V. screen. The 
accompanying sofiware allows 
you to draw any shape or filled 
area you wish, to pixel 
accuracy, in full colourand the 
results may be utilised within 
your own programs, e.g. for 
animation, orto illustrate your 
title pages. At just £29 inclusive, 
the Datapen lightpen package 
represents superb value — just 
look atthe actual screen 
photographs and you will agree 
that this must be the best value 
for money on the market. 

e Incorporates features not provided e Uses all paper and ink colours. 

with other pens. e Ascreen grid may be turned on and 
e Push button operation on pen—no off, at will, to assist drawing. 

need to use keyboard. e Flexible erase capability. 
e Works under any lighting conditions. e All drawings can be saved to tape for 
e lotsto pixel accuracy. further use. 

e 20 pre-defined commands allow e Plugs in direct—no batteries, additional components, or adjustments needed. 

plotting of geometric shapes, e Handbook, plus printout of routines for use in your own prog: ams. 
including triangle, lines, circles, efc., 
text, or user-defined characters. 

Send cheque orP.O. for £29.00 to: Dept. DATAPEN MICROTECHNOLOGY LIMITED (CT3), Kingsclere Road, OVERTON, Hants RG25 3JB 

or ask at your !ocal computer shop. Send S.A.E. fordetaiis. 0256 770488 Lightpens and software are also available for BBC B, Dragon CBM-64 and VIC-20 
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THAN THIS? 
Then why haven't you? Why not put our money where your 
mouth is? Computing Today is always on the lookout for new 
and interesting programs and articles for publication in the 
magazine. All submissions will be acknoweldged and the 
copyright in such works, which will pass to Argus Specialist 
Publications Ltd, will be paid for. 

If you're interested in making your hobby pay its way and 
you ve written a program that you think suits the magazine's 
content, why not send it to us today with the form below (or 
a photocopy of it). The address is Computing Today, No. | 
Golden Square, London W1R 3AB: and please mark your 
envelope clearly 'PROGRAM SUBMISSION ' so that it 
doesn't get confused with all the other mail we receive. 
We will need a copy of your program on cassette (or 

disc, for some systems, if you prefer) together with clear 
documentation on what it does and how it does it, including 
a list of the major variables, and if possible some indication 
ot how a conversion to other micros might be attempted. 
We would appreciate a listing of the program and any 
screen dumps that you feel might be useful, but not on ZX 
Printer paper (it doesn't reproduce very well in the 
magazine). Remember that CT is a general computing 
magazine and accepts articles for any popular computer 
including Commodore, Acom, Atari, Sharp, Amstrad, 
Sinclair, Oric, Tandy and Genie models. 

If you would prefer to make a tentative approach to see if 
we are interested in your program before you put a lot of 
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effort into it (or to check whether we have discs for your 
particular machine), then that's fine too, provided it is 
understood that a full write-up will be required before we 
can publish. 

Subject matter can be as broad as you like, bearing in 
mind that the more readers it will interest, the more likely 
we are to accept it A brilliant business program that 
requires the simultaneous use of four disk drives probably 
wont be accepted! Also we tend to steer clear of simple 
arcade games unless, like our Frogger, they demonstrate 
how to use a particular machine's capabilities to the full. 
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Argus Press 
Software Group 

Recommended viewing 

Early Evening 
6.40 pm Orion Quest 
A full feature adventure starring well 
known nasty aliens the Zarps 
Can you play the hero and stop their 
plans to blow up the earth. 
Screen play N. White 
Costume Design D. Jordan 
Directed Martin Edwardes 
Produced Argus Press Software 

Available for Spectrum 48K, BBC, 
CBM 64. 

PROGRAM GUIDE 

eine) sm (ellie 

Mid-evening 

9.00 pm Quest for Eternity 
Starring The Overlords of the Universe 

The candidate (you) have to get to the 
Chamber of Creation. It’s a laugh a 
minute, since it’s 2000 light years away 
on the most horrible planet in the Uni- 
verse ... and your starship doesnt 
work either! 
Written by David Cockram 
Directed Martin Edwardes 
Produced Argus Press Software 

Available for Atari, Spectrum 48K, 
CBM 64. 

| For mail order, write with cheque/ P.O./card No. to: 

Midnight Movie 

11.55 pm Star Force Seven 
Starring The Zurgs 

After a desperate space battle only one 
fleet of heroes remain to prevent the 
invasion of earth. The future of human- 
ity lies with you! 
Written by Ian Soutar 
Special Effects lan Soutar 
Directed Martin Edwardes 
Produced Argus Press Software 

Available for BBC, Spectrum 48K, 
CBM 64. 

Mind Games, Argus Press Software Group, No. 1 Golden Square, London W1. 



he microcomputer 
T industry was created 

by three companies — 
Digital Research, Commodore 
and Apple. Digital Research 
and Commodore are alive and 
kicking in a new world of 
corporate strategies. Apple, 
somehow, retain an image of 
goodwill and striving 
pertection. 
One might compare Apple 

with IBM — both companies 
have the capacity to challenge 
our ideas of where the business 
is going (how many other 
manufacturers can say the 
same?). In a sense, Apple 
proved themselves by taking 
on the mantle thai Xerox 
initiated through ‘Smalltalk’ 
and the ‘Star’ 8010 work- 
station. If an organisation with 
that approach to future systems 
decides to resurrect their older 
products in a new guise, the 
world has to sit up and take 
notice. 

The Apple ‘IIc’ is the first 
stage in that resurrection, a 
single drive, compact version 
of the well-established ‘Ile’ 
system, which costs less than 
£1000 — an important con- 
sideration in the UK market 
which isnow largely bracketed 
at increments of only £500 
(hardware price). For the same 
amount you can buy a Sanyo 
(partially IBM PC-compatible) 
machine with a number of 
bundled programs from Micro- 
Pro (authors of the WordStar 
text editor). 

So, who wants to buy this 
machine, based on the appar- 
ently obsolete 6502 processor? 
Perhaps the ‘high technology’ 
buffs among us are in danger of 
missing the point — most pur- 
chasers are only interested in 
two things: the quality of the 
machine and the range of soft- 
ware available. The Apple IIc 
scores strongly in both areas. 

SOFTLY, SOFTLY 
The range of software is cuite 
fantastic. While the vendors of 
today’s Intel 8086-based pro- 
ducts are lucky if they can 
amass 1,000 programs which 
will run on their hardware, 
Apple can claim over 10,000 
fully developed third party 
products — perhaps nearer to 
20,000. We have examined 
this issue in previous articles, 
but it’s worth repeating: old 
software costs less and carries 
fewer bugs than new software. 
Speak to any data processing 
manager if you doubt this. 

This range cf usable pro- 
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grams is claimed as one of the 
major selling points for the IIc. 
Does this claim stand up to a 
closer examination? Much of 
the software is very old 
indeed. It uses only forty 
columns of the screen and 
perhaps isn’t written and 
documented in quite the way 
we expect nowadays. Further- 
more, it runs under the old 
DOS 3 series, so it loses the 
speed advantages of Apple’s 
new ProDOS and Pascal 

Simon Dismore 

would buy it... 

operating systems. 

So it looks as if much 
of this existing software would 
only be interesting to 
specialised users. This reflects 
the positioning of the machine 
(in the US at least) as an 
excellent system for students. 
Apple's theory is that they can 
create an army of young 
adults who will remain loyal 
to the Apple brand in years to 
come. To this end, their 

documentation contains a 

number of _ full colour 

photographs of children and 
students. The best tear-jerker 
shows a homely grandfather 
looking on in fascination 
while his all-American High 
School grand-daughter 
demonstrates the IIc. You can 
also choose from images of 
grandad taking the toddlers 
off fishing, and the rising 
young executive relaxing in 
the garden with his 2.2 
children. Interestingly, 
women aged over 25 do not 
seem to exist in Apple's 
schmaltzy new society. 

It's hard to believe that this 
approach will strike a chord 
with the UK market. There is 
little possibility of British 
students finding the IIc an 
acceptable purchase, simply 

on price grounds. We already 
have a_ wide range of 
machines for home use, which 
probably offer better value for 
money than the IIc — and 
have a pretty respectable 
range of mature programs. 

Of course, Apple have vast 
experience of machines for 
educational use, and deserve 
warm applause for their two 
‘teaching’ languages: Logo 
and Pilot. Logo is steadily 
becoming more popular 

ANOTHER BITE 
AT THE APPLE 
Apple Corporation aim to re-restablish their once 
dominant postion in the market with four products — 
the Lisa, Macintosh, Apple Compact and Apple 
Extended machines. The new IIc marks the third phase 
of this well-planned campaign. We wondered who 

(Digital Research now offer a 
version, DR Logo, for the IBM 
PC) because of its simplicity 
and power. It offers ‘turtle’ 
graphics which can be used 
to introduce concepts of 
vectors and geometrical 
transformations at an early 
stage in education. Logo is 
highly structured in the sense 
that programs are built almost 
entirely out of procedures, 
which are built from other 
procedures, and so on, thus 
making good programming 
practice both fun to learn and 
easy to follow. ‘Pilot is a 
specialised facility for con- 
structing interactive teaching 
packages, and has been a lit- 
tle slow to take off on this side 
of the Atlantic. 

MOUSE MATTERS 
Applesoft BASIC (provided in 
ROM on the machine) is pro- 
bably best ignored for the 
simple reason that variable 
names can only be two 
characters long, and you 
can't teach programmirg that 
way. However, it does allow 
PRINT and INPUT to be 
redirected between different 
devices. Thus, LPRINT is 
replaced by a _ redirection 

statement followed by con- 
ventional PRINT statements, 
and Mouse co-ordinates are 
simply read using the INPUT 
statement preceded by the 
appropriate redirection. This 
is a valuable aid to develop- 
ment and debugging which 
other dialects of BASIC would 
do well to emulate. 

Incidentally, whoever wrote 
the Mouse demonstration pro- 
grams in the Apple documen- 
tation should be shot (or 

condemned to 15 years hard 
labour unravelling tepid 
spaghetti). GOTOs cross over 
each other, the same literals 
(eg CHR$(4)) are used many 
times instead of being slotted 
neatly into a variable at the 
start of the program, and 

single routines have multiple 
exit points. The resulting code 
is hard to understand and 
almost impossible to modify. 

Apple supply a design pac- 
kage (MousePaint) with the 
Mouse which offers some of 
the facilities of the Macintosh 
MacPaint application. You 
can use this to create simple 
diagrams and _§ freehand 
graphics, though you would 
need Apple’s ImageWriter 
printer to reproduce your 
efforts on paper. While 
MousePaint is fun to use (and 
remarkably tast, considering 
the slow CPU at the heart of 
the system) it really cannot 
compare with the Mac's pro- 
duct. In practice, the 
facilities for editing the draw- 
ing and for adding text are 
not quite sufficient for serious 
work. This, of course, gives 
your friendly Apple dealer a 
r_arvellous opportunity to sell 
you a Macintosh only a tew 
months later! 

COMPUTING TODAY NOVEMBER 1984 



The quality of the 
documentation (example pro- 
grams aside) is quite superb. 
The text is clear and 
remarkably succinct, and 
diagrams and photographs 
are used at every stage to 
make things clear to the 
reader. A set of training disks 
come with the system which 
(tongue firmly in cheek) 
explore the basics of the IIc 
fairly thoroughly, though 
some training on the ProDOS 
operating system (which 
receives only cursory atten- 
tion from the © standard 
documentation) would  pro- 
bably help the user who 
wants to start programming in 

a modest way. Nevertheless, 
Apple certainly deserve con- 
gratulations for the through- 
ness of their material. 

The Apple documentation 
is already being complemen- 
ted by books on the machine 
from third-party publishers. 
Simon & Schuster, the US 
publishers, have collaborated 
with Apple on Going Places 
With The New Apple IIc — 
All You'll Need to Know to 
Get There, which adds use- 
ful technical information 
‘about the inner workings of 

the machine. Over here, Pit- 
man Books have produced 
Introducing the Apple IIc 
(by Friedman Wagner- 
Dobler, technical director of 
Busisoft). This is rather less 
technical and in some ways 
rather more objective about 
the product's advantages for 
different applications. The Pit- 

eee, % 

man Book (page 95) rep- 
roduces Apple's estimates of 
the popularity of the system, 
expressed as the length of 
time taken to sell 50,000 

machines: 

Apple II (March 19777): 
2'4 years 
IBM PC (August 1981): 
7 months 
Macintosh (January 1984): 
74 days 
Apple IIc (April 1984): 
1 day 

It is worth commenting that 
none of these business 
machines relied upon the 
unfortunate direct response 
selling methods which we 
tolerate in this country. 

BUSINESS 
POTENTIAL 
What about the IIc as a busi- 
ness machine? With only 
143K available on the single 
integral disk drive, any large 
scale processing of accounts 
or databases would be a very 
frustrating experience — and 
though a second drive is good 
value at £230, it does push 
the price up into the range of 
more powerful machines. The 
best fit for the system is pro- 
bably as a “management 
support’ facility. It's hard to 
define exactly what this 
means, but most people agree 
that intermittent uses of word 
processing, data bases and 
spreadsheets are the key fea- 
ture. Some call this sort of sys- 
tem a ‘‘desk tool’’ — a sort of 

FACTSHEET Apple IIc 

REVIEW : Apple llc 
eee 

as 

System Unit (requires monitor or TV) — 
£925 

CPU 
RAM 
Language 
Dimensions 
(HxWxD) 258mm) 

System — 
310mm 

CMOS 6502 
128K standard, not expandable 
Applesoft Mouse BASIC in ROM 
9" Display — 5.2kg (193mm x 242mm x 

3.4kg (63mm x 288mm x 

Power Supply — 1.5kg (68mm x 144mm 
x /4mm 

Display 
Low-res 
BASIC 

540 or 80 columns by 24 lines 
graphics through Applesoft 

Hi-res 560 x 192 in 16 colours 

I/O Serial printer/plotter interface (5 pin DIN) 
Serial communications interface (5 pin 

DIN) 
Apple Mouse/Joystick interface (9 pin D 
connector) 

Integral 143K 5%" floppy drive 
Controller and interface for second drive 
Monochrome composite video output 
External modulator for TV 
ProDOS supplied with system 
DOS 3.3 (with utility to convert older 
programs) 
Pascal-based DOS 

Options Apple Mouse IIc — £70 
Monochrome Monitor IIc — £1677 
Additional power supply for Ile — £27 
Carrying case for IIc — £27 
Expansion 5%" Floppy Disk — £230 
LCD full screen display (NYA) 
Imagewriter Printer and adaptor — £423 
Apple Colour Plotter — £661 

Software Apple Logo (128K version) — £75 
AppleWorks — £175 
MousePaint (free with Mouse) 

direct upgrade from a 
calculator or a card index. By 
this definition, we felt that the 
IIc scored quite strongly. 

Our first observation was 
that the new machine was 
truly compact: to use the 
industry jargon, it has a small 
‘footprint’. Those of us who 
find it difficult to keep our 
desks in a condition even 
approaching tidiness will find 
this an important buying 
point. The machine is cooled 
entirely by convection, so 
there are no irritating fans to 
disturb the creative processes. 

The keyboard is made to a 
very high standard, with the 
full ASCII character set 
including the UK ‘£’ sign. The 
four cursor keys are arranged 
horizontally (West-East-South- 
North) to the right of the 
Space bar. Our only reserva- 
tion was the small size of the 
Return key. There is no 
calculator keypad, but most of 
the likely applications for the 
IIc as a ‘‘desk tool’’ should be 
quite workable without one. 

a rocksteady image in both 
40 and 80-column modes, 
well up to the standard of the 
Apricot's monitor (and in 
some ways better, if you 
prefer a low-persistence 
phosphor). In normal use, 
you would mount the 
monitor on the optional stand. 
This costs £27, which is a lot 
of money for a hunk of pain- 
ted cast iron. A cantilever 
arrangement of the sort used 
by Wang wouldn't cost much 
more to manufacture, and 
would certainly make it easier 
to move the monitor in and out 
of use. 7 

For home use, the IIc comes 
with a TV modulator and a 
novel switch which selects 
either the computer or the 
aerial as the source of signals 
— a_neat idea which 
eliminates the usual chore of 
unplugging cables. The mon- 
itor runs off the mains, while 
the system unit (like other 
compact machines) uses an 
external transformer to pro- 
vide a 12 volt supply. The 

%, 
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The sleek Apple IIc, displaying a Mousepaint frame. 
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busy executive or commer-”% 
cial traveller would pre-os* 

Apple’s monochrome mon- 
itor has a 9” screen, offering 
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Appleworks integrates a 
spreadsheet, database and Disk: Drive ! MAIN MENU 
wordprocessor in an environ- 
ment similar to a desktop, 
with pop-up folders and a 
chipboard for transferring 
information in word processor 
format. 

Rod fiies to the Vesktop 
The Appleworks tutorial 

program introduces’ these Work with 
facilities in a brisk but friendly You typed the DOWN ARROW key 
way. Typing errors are trapped Saye Desk 
(a) and a simple storyline . 
(your application for a busi- a 
ness loan) holds _ things _ Remove fil 
together (b). 

3 
. Other Acti 

In the example, you provide 
your bank manager with a scan RRRERERRRRReEEEEEEEEEEEREEEREEE 
suitably edited list of cus- 
tomers (c) using Appleworks Y ; 
rudimentary database. Sales é Here's the Main Menu. Let's look at some of the details. projections for the next few 
months (d) are adjusted using ; 
the spreadsheet, and the infor- 
mation is attached to the beg- 
ging letter (e) via the 
clipboard (f) — a simple if ype number, or use arrows, then press Return somewhat inetticient form of 
integration. (a) 

Please press the RETURN key. 

Disk: Drive ! MAIN MENU 

sumably have two power 
supplies (£27 each, weighing 

a hefty 1.5 kg); one with the . Save Desktop files to disk 
monitor at the office, and one : 
Hoo: ‘ert tie. Hela Renove files from the Desktop 
together with the TV mod- 
ulator. Apple have also 

rae age Weg ae Good! fou'ye. high] ishted the second option, *Work with 
: ' en HE 0 € rliés on the ves : 

should be available towards just press RETURN. " Now, to select it, 
the end of the year. This, if Press RETURN. 
matched with a 21 volt bat- 
tery pack, would make the 
system much more portable, 
at least in theory... sires ) OF USe arrows, then press Return 

THE COMPLETE (>) 
WORKS 
For the business person, 
Apple offer an integrated pro- 
gram called AppleWorks, Nou, to delete a record--not just a few characters-- 
which incorporates WP, 
database and _= spreadsheet ne: Hold down OPEN APPLE, and press 0 for Delete. 
tasks into a pseudo-desktop 

File: rks VU as 4 B/RUU/ alk 4 

environment with pop-up ; Od 
help screens. Once again, : Q ii 567 
there is an excellent tutorial Park Pies R 18 969 
package which takes the Rainbow Fries A 18 235 
novice through the various '§ 4 4 388 
facilities. AppleWorks is sim- Blatt's EATs 4 i) 
ple to use and, for an eight-bit Eatarana B 1] rf) 
product, remarkably power- es . B 11 i% 
ful. It doesn't offer graphics or Feed A “ong : i) rh 
telecommunications, but has 's Hots B 18 125 
almost everything else the Airport Foods B ) 458 
average user might want from Happy Hours t 12 38 
a ‘desk tool”. Ginza Pizza C 9 20 
AppleWorks is really only Tee ee a et ee 

integrated at the software Type entry or use G commands ¢-? for Help 
level — true integration of 
data (which effectively makes 
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REVIEW : Apple llc 

Po ed 
eee He 

sezesfs 
——. Pie ha taben: Growth in Organic. Pie Sales (Projected) 

Pie Oct Nov 
bs + 4 ERE 

High j 

o ¢ 3 

File: Orpanic Groth at REVIEW/ADD/C 

a i! 

You got it! Here are your projections of the srouth in 
Organic Pie sales. 

Type entry or use ¢ connands 
(d) 

File: Loan Letter Escape 

? 

wae Ju mi ae | 

Sita Sree ah a A 

= sure that te Finsan or bore. 

ag gong BU DELETE pu 
t by the deleted 
Ott 

eu ‘re cutting and 4 » $0 you want the clipboard. 
clipboard is a special p a in the computer's nenory; 

it holds one item you're moving 

Use the DOWN goed to highhiah WN "The clipboard"; 

Where do you want to print the report? 

Apple DMP 
Image Writer 

Type number, or use arrows, then press Return 

(f) 

~*~ 

Escape: Hain Nenu 

G-? for Help 

Nain Menu 
Se ae 

every file a word processing 
file) would require  con- 
siderably more disk space 
and processing power. Infor- 
mation can be moved from 
the database or the spread- 
sheet onto a clipboard, the 
contents of which can then be 
treated as a block of text 
ready for inclusion in a word 
processed document. 

AppleWorks makes it easy 
to switch betw een tasks so that 
information can be > brought to 
the screen a selected for 
the clipboard. This is perfectly 
acceptable for ‘'one-off'’ let- 
ters and reports but the 
absence of any mechanism 
for automating this cut-and- 
paste chore struck us as a 
significant drawback for 
many popular applications. 
How do you _ incorporate 
addresses in direct mail let- 
ters, or incorporate standard 
monthly statistics in reports? 
Surely AppleWorks could 
offer some form of command 
language which allows the 
word processing software to 
retrieve information from the 
other tasks without user 
intervention. 

A PRICE 
TOO HIGH? 

Our final reservation about 
AppleWorks is the same as 
our worry about the Ilc itself 
— it costs too much. To put 
together a workable business 
configuration which really 
takes advantage of the IIc 
features takes a budget of 
£1690 (plus £70 if you want 
the Mouse and MousePaint). 
For a_ single-drive system 
which has limited expansion 
capability (the IIc is a ‘'slot- 
less’ machine) this is a little 
high. There are plenty of 
manufacturers (Sanyo, ACT 
and Advance, for example) 
who can offer rather more 
power for the same price. 

Manufacturers’ prices can 
change in the twinkling of an 
eye, and there is no doubt 
that the Apple Ilc is a well- 
designed system which will 
sell massively in the US. That 
means plenty of software and 
perhaps a few cunning add- 
ons. It isn't Apple’s fault that 
the dollar is so strong against 
the pound, but, until that fact 
of life shows signs of chang- 
ing, we think you would have 
to drive a= hard 
bargain with your 
dealer to get value for 
your money. 
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You really can’t go wrong 
with any Level 9 game 

brilliant 

- eI) (ENGI (Gh (GI | thoros" cellent value for money. No sel{- 

if you have sey are Adventure-addict should be without tI 

mi 
u own, pec 1 9 are producing a series 

| achine Y° "ds adventure espe jieve Leve das 
- r L Which \ dency oni ds € th ese games hel i pg es which should be regarde 

ic the a 1 you MN robably end up Soe a. Atari User, July 84 TI 
plays natel ugust 84 ; and there are 

: (unfort > jot!) ting Today, Aus |, programs run very ' © Gen ules are 
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t el because 0 designe implementation of 
LYon mosphere like. This 1S where so up first rate. The ina short of 
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| many one _o of the game it’s the ; as fheir others to Your 64, June 
) «the S26 C. { the best | oe not JUS eee eonishing -- e producer 0 
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pore tiny A oA j . Ap 12 2 a } 
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Ae advensrorin pou a eit on to Its stable Acorn User, July 84 
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rid in Wr evens. ALL). njoyable 

its denizen”, February 84 =s=NOWB led smmensely en} oer at Level 9 

: Which Micro:, 7. gsive-S from those experts 
Oo : Y : we have © vent? rch 84 

ME gram is executed ‘yputing-4 Your Computer, Ma 

ie see 
ed.7 Bow, 1 February 84 
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ac GNGIGIL wy 
e VA > Level 9’s epic adventures are now 

AS, here for the AMSTRAD. Disk versions are available for 
the BBC (40/80 track) and Commodore 64. And, best of 
all, RETURN TO EDEN is ready. It’s been a busy 
month! 
RETURN TO EDEN is the long-awaited sequel to 

Level 9’s top-selling 
Snowball adventure. Now 
it’s here with 220 

? 

VAR VAR NAV > 
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<> > < 

dS OS°> 
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eo 5. DUNGEON ADVENTURE. A massive 
game which completes the Middle 

a ‘ 
AYR qj locations, masses of puzzles, and 

a s 

Vie. MXN with pictures on the CBM and 
Ho Oy, AK AV Spectrum versions. 

Oa Os co otte Digx I ENCLOSE A CHEQUE/PO FOR £9.95 
INA Vs 6995 £]].95 EACH (CASSETTE) OR £11.95 EACH 
Vane a a 1. COLOSSAL ADVENTURE. The classic (DISK) FOR BBC OR CBM 64 
MN Vv V3 mainframe game with 70 bonus rooms. 
V4 eo OO “a ebb roe ler An epic journey My tho Rg) 2 See tet a ar ws Pemenee BAT See ee 

a rou iddle Earth. 

V Oo 4 
OO a4, Earth Triology. 
a a Vs % 4. SNOWBALL. Save the interstar freezer, e 2) bee be ew Se oe oe ee wee eee” Whe We ee eee ee SC Oe ee Oe ee 

sa Snowball 9, in a huge space adventure BES TH Wh eh es 
z with over 7000 locations. 

<a = 5. RETURN TO EDEN. SF adventure on (one of those listed below, 
Available from W H Smith and good computer shops everywhere. the weirdest planet ever. The sequel to with at least 58K of memory). 
If your local dealer doesn’t stock Level 9 adventures yet, get him Snowball, though you don’t need to Contact: 
to contact us or: Centresoft, Microdealer UK, Ferranti & Craig, have played this. LEVEL 9 COMPUTING 
Leisuresoft, Lime Tree, LVL, PCS, R & R or Wonderbridge. 7. LORDS OF TIME. A humorous romp Dept. C , 229, Hughenden Road, 

through World History. High Wycombe, Bucks. HP13 5PG. 
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he ability to move large 
amounts of memory 
from one ram location 

to another quickily, can be very 
useful at times, especially if the 
memory can be moved into 
lines within a BASIC program 
which can then be saved to 

tape or disc. The program des- 
cribed here has this feature as 

one of several memory reloca- 

tion options. 

Although it was written for 
the TRS80 Model I, Model III 
and Video Genie users should 
have no trouble using it. 
Moreover, the principles can 
be applied to any machine that 
stores its program lines in a for- 

mat similar to that shown in 
Fig. | 

FEATURES 
Having a tape-based system, | 
have used the three redundant 

Disc BASIC commands, PUT, 

SAVE and LOAD, to perform 

the various memory move- 

ments. These three commands 

are used as follows: 

@ The screen or any other 
“acre ol memory can Eos 

as Bete ae imal ore and 

LOADed back again into 
RAM. 
@ The screen or any other 
block of memory can be PUT 
from one memory location into 

another. There are obvious 
limits here, of course. For 
instance, SAVEing into ROM is 

SAVE routine). No check is 
made to ensure that you do not 
commit suicide, so please be 

careful in your choice of des- 
tinations for memory blocks. 
@ Hexadecimal assembler 
code can be LOADed from 
REM lines into their working 
position in RAM. 
@ Machine code programs in 

RAM can be SAVED into REM 

Tom Ithell 

it. 

lines tor backup pur 

@ REM lines with  hex- 

poses 
~ a a /* 

adecimal strings can be 
CSAVEd to tape for future 
use. 

PROGRAM NOTES 

MEMORY 
MOVES 
If you've ever wanted to move 
large amounts of memory quickly 
from one RAM location to 
another, this article offers some 
sound advice on how to go about 

SOFTWARE : Memory moves 

are now simple ways of adding 
features to Level 2 BASIC. 

One way is to intercept the 
interpreter during one of its 
regular excursions into the 
RAM area from 41ACH to 
41E2H. On tape systems, the 
interpreter does not stay long 
because it finds a RETum 
instruction at each place it 
visits. Altering the RETum to a 

JumP instruction at a cor- 

venient location in this area 

can send the interpreter to a 
user routine elsewhere, usually 

in high RAM. 

Another method, 
used — 

the one 

is to redirect the 

the interpreter encounters a 
LOAD statement, it dutifully 
makes its way to address 
4188H where it finds C3 2D01. 
This tells the interpreter to jump 

to address 012DH. Off it goes 
to discover atO12DH yet more 
instructions that eventually 

lead toanL3 ERROR message. 
All we have to do to make use 

of LOAD is to poke into 
addresses 4189H and 418A 
the address of our routine. We 
can leave 4188H alone be- 
cause we need the JumP. Now 

provided we have a RETum in 
Our user routine, everytime 

LOAD occurs in the program, 
the interpreter will go first to 
4188H, then JumP to the new 

routine, execute it (hopefully!) 
and finally RETurn to where it 
would have gone originally 
had we not intervened! In a 
similar fashion, other disc com- 

mands such as PUT and SAVE 
can be altered to JumP to user 
machine code routines. Re- 
assigning addresses in this 
manner is known as revector- 
ing in the jargon. 

Hexadecimal Storage in 
REM Lines Several methods 
exist for passing data into 
memory from BASIC. Lines 106 
— 111 (Listing 1) illustrate one 
commonly used _ alternative. 
Line 106 POKEs the data in 
lines 107 — 111 into RAM start- 

ing at address —208 (65328 
48K). Subsequently, once 
LOAD has been revectored, 
whenever LOAD is encoun- 

im possible, while PUTti ng into Revectoring As is now widely Level 3 Commands between tered by the interpreter, it is 
the program area is suicidal appreciated by Model! owners 1152H and 41A9H. Takir directed via 4189/8A to this 
unless done sorehdly: 4 (see of tape based systems, there LOAD as the example, when code in hi th RAM. While per 

ADDRESS CONTENTS INTERPRETATION 

17129 Ls LSB LINK ADDRESS POINTING TO 17265 HOUSE 
17130 67 MSB START OF NEXT STATEMENT 
17131 | LSB 2 LINE BYTE NUMBER LINE 1 
waey, O MSB O KEEPING 

LitS3 14’7 TOKEN REM 
17134 34 ASCII CHARACTER P 
ivt30 70 ASCII CHARACTER 2 SAVE 
17136 70 ASCII CHARACTER F DUMPS/ 

iz LOAD 
128 BYTES EACH=ASCII 70=F F AUG LOano 

F HEX 
17261 70 ASCII CHARACTER IN THIS 
17262 70 ASCII CHARACTER rE AREA 
17263 34 ASCII CHARACTER e 

17264 O END OF STATEMENT MARKER 0O HOUSE 
17265 249 LSB LINK ADDRESS POINTING TO 17401 : 

17266 67 MSB START OF NEXT STATEMENT 
17267 2 LSB 2 BYTE LINE NUMBER LINE 2 
17268 O MSB O KEEPING 

17269 147 TOKEN REM 
L7270 34 ASCII CHARACTER ‘ 
a 

Fig. 1 Program statement storage: how line 1] in the main program is stored. 
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Listing 1. The memory-moving program listing, plus some demonstration routines. 

| EM" FEEFEFFEFFFFFFFEPER PFRPESPEEPEERPESEee Perr rr PEE PPR PPPEePr 
FEEFFEFFEFEFFFFFE SFEFFEPPEPEPR SPE PPP PPEPEPPEPPEE PEPPER PER PP PEPE 
FPFEFE 

toe CONTINUE ADDING REM LINES 2 - 31 AS LINE 1 ABDVE sated 

32 REM"FFFEFERFEFEEEEEPSR SPP SPrerePePPrPePr PPP PP Per rP rere 

CPeecereeeeeeeeepeepePPREPERERPoPPPP Per err errPer PPP PPPP Pree 

FFFFFFF" 

1@@ REM"FSDIZADSFFEDSBDSF FQ1S8QQDD2AD7FF7EF SOF OF OFRFCDC2FFF CDC? 

ECOICDBFFF 2002 19E BDD2BDDE SC: CDBFFF 281 BOGAS 1 31 BF DG 1 888818D778B1C9 

E6QFC532" 

{O82 REM"PESASBOZC5O7 121 SBRCSF 1 DSC SRBAAAAAAIVARLAL VEO SDSZAEEF FED 

SRFOPEED BC ISH LOLA i ICI DABVARADDAABAAAAAAVLAVAA Ae AIVAAIeae2ez 

QB2BV22" 

192 REM gagscckicekddacis TXT TIAL T SAT TOS atonteistosiioietctctaintokaaotsicnk 

iBS CLEARZHA:CLS:E$=".,. ENTER TO CONTINUC” SAGS$="DGNE IT!,.. AGAIN 

Y/N" 

iQ4 PRINTSIS, “PUTTING LOAD MACHINE CODE INTO RAM"s- 
85 QCM daoistokicktetcick MACHINE CODE FOR LOSD ssecteicoitatontctie 

i186 FORA=2TCES: READN: POKE-28S+A, NENEXT 

287 DATA 245, 217, 42, 125, 255, 237, 91, 127, 255; 257) 75, 129, 259, 197; 1 

108 DATA 8; 8; FATE 74, 1 1238, a 197, 126: 21d, 48, 254, 12; 56: ’ 214) ’ 245 

1959 DATA 35, £26, 214, 48, 254, 18, 56) 2, 214) 7, 193, 229, 33, 8,8 213, 17 

118 DATA 16,8, 25, 16,253, 141,209, 12, 19, 225, 35, 193, 11,11, 128,177 

131 DATA 32, 218, 193, 11, 128, 177,32; 195, 241,217, 201,8,8,0,8,8,8 

Li REM toktdotoototctoiot REVECTOR DISK BASIC COMMANDS tesHolcdtotototor 

113 POKEL6771,220:POQKE16772, 255: REM PUT 

‘14 °OKEi6777, 48: POKE16778, 255: REM LOAD 

115 POKEL6S81, i54:POKE16802, 255: REM SAVE 

116 REM ttetrtotcr LOAD LINES 33-34 70 RAM MEMORY 65414 totes 

117 LK=2351:LL=83: REM LINE 33 ADDRESS=21479(83 X 256 + 231) 

118 LM=!34:.N=255: REM SINK ADDRESS=65414(255 X 256 + 134) 

119 LO=2: REM NUMBER OF REM LINES TO Be TRANSFERRED=2 

122 GOSUB125 
121 LOAD 

127 G070142 
123 REM deceit END OF INITIAL SATION toteok todos acttott 

124 REM aaettoktoke LOADSSAVES PUT ORRAMETERS TO MEMORY #ttek att ett 
125 REM tactet LORD HEX STRINGS IN LINES i-34 TO RAM MEMORY te1s 

225 POKE-152,0459CKE-138, Lc :REM C4=LSBSLL=MSB IST REM LINE ADD 

127 2OKE-129, LM POKE-: 23, LNSREM LM=LSB:LN=MSB DESTINATION ADD 

128 POKE-127,L0:P0KE-. 26,2 :REM CO=NUMBER REM LINES TO TRANSFER 

129 RETURN 

io REM #e+ SAVE ROM/RAM MEMORY AS HEX STRINGS IN LINES 1-32 t+ 

131 POKE-45, SK: 20KE-44, SLSREM SK=)SB2SL-MGR IS) MEMORY ADDRESS 

toe POKE-43,5™:POKE-42, SNS REM SM=) SBSON=MSB EST REM LINE ADDRES 

135 POK=-41, 50: PHKE-48, 4 384 SO>NUMBER OF REM LINE'S 70 BE USED 

ioe RET UAN 

“75 TEM ¢eeate PUT ROM/QAM MOMONY SO ORWRERE IN RAM MEMORY tobteet 

36 POKE-18, 4L:POKE-17,HN:REM HL=LSB:HM=MSB SOURCE ADDRESS 

137 POXE-16, DE:POKE-15, DF: REM DE=LSB:DF=MSB DESTINATION ADDRESS 

138 POKE-i4, BC:POKE-i3, BD: REM BC=LSB:BD=MSB MEMORY BLOCK SIZE 

139 RETURN 

14@ REM somteectort DELETE LINES 148 - 267 FOR NORMAL USE tetsstetctoe 
141 REM oicoobidoistaoiotctaiak PUT COMMAND tottieicolobostaicoaiaigiotokaiskaistok 

142 CLS 
i43 PRINT" PUT COMMAND" 

144 PRINT"MOVES MEMORY FROM ONE RAM LOCATION TO ANOTHER" 

145 PRINT"DEMONSTRATION TO MOVE SCREEN TO 68002 AND BACK AGAIN" 

146 PRINTES; = INPUTX$ 

147 GOSUB258 

148 REM dectictotoriokwotok PUT SCREEN TO GQQ02 (EABQH) saklesetototcatctototct: 

143 HL=@: HN=62: REM SOURCE=15368 (68 x 256 + Q) 

15@ DE=96:DF=234: REM SINK=60800 (234 X 256 + 96) 

151i BC=@: BD=4: REM MEMORY BLOCK=1224 (4 X 256 + @) 

152 GOSUB135 

153 PUT 

154 PRINT@SSE, "IT’S GONE TO 68@0@@,NOW LET’S BRING IT BACK "3 

155 PRINT@S6R, E$3 sINPLUTX$ 

156 CLS 
157 REM dectetdotocektoice PUT 68002 BACK ONTO THE SCREEN sHlolctosstotstets 

158 HL=96SHM=234: - REM SOURCE=68008 (234 X 256 + 96) 

159 DE=@: DF=62: REN SINK=15368@ (68 X 256 + Q) 

168 8C=@: BD=4: REM MEMORY BLOCK=1824 BYTES (4 X 256 + @) 

i6i SOSUBiSS 

ibz2 PUT 
163 PRINT@SSE, AGS; , 

i564 AS=INKEY$: IFAS="Y" THENISSELSE IFAS () "N" THEN164 

i65 CL 
166 EM oktsacenigeictodiciok SAVE COMMAND setcotectotaoisiot tolotaiaiofoktoiatototat 

‘S7 PRINT"SAVE COMMAND" 

363 PRINT"SAVES ROM/RAM MEMORY TO REM LINES AS HEXADECIMAL STRINGS" 
169 PRINT"LET’S SAVE THE SCREEN TO REM LINES 1 - 16" 
{78 PRINT"PUT WILL BE USED 70 RESTORE THE SCREEN FROM 62022" 
171 PRINTESS = INPUTX$ 
172 PUTS REM GET COPY OF SCREEN FROM 68008 
173 REM somtontotcktk SAVE SCREEN TO LINES 1 — 16 etototsicistotckstototcto: 
174 SK=@:SL=68: REM IST MEM ADD=i5560 (68 X 256 + @) 
{75 SN=239:SN=66: REM REM LINE 1 ADDRESS=17155 (66 X 256 + 239) 
176 SO=i6: REM 16 LINES TO TRANSFER 
177 GOSUB138 
178 SAVE 
179 CiLS 

i181 PRINT"HIT (BREAK) AND LIST LINES 1 - {6:SHOULD BE FILLED WITH HEX" 
182 PRINT"TO RETURN TYPE (CONT)" 
183 INPUT"HIT BREAK OR ENTER"SX$ 
184 CLS 
185 REM tetokicicetck SAVE SCREEN TO LINES 17 - 320 toetestefototctotototots: 
186 PRINT"NOW LET'S DO THE SAME, BUT SAVE THE SCREEN TO LINES 17-32" 
187 PRINTES$ = INPUTX$ 

188 PUT: REM GET COPY OF SCREEN FROM 68002 

189 SK=@: SL=62 
190 SM=111:SN=75: REM REM LINE 17 ADDRESS=19311(75 * 256 + 111) 

191 SO=16 

292 GOSUB13@ 

193 SAVE 

194 CS 
195 REM seokichokgeokdeioci: LOAD COMMAND totecoisietactoiaaidokdctcoick 

296 PRINT"DONE IT!...." 

197 PRINT“LOAD COMMAND" 

‘98 PRINT" OAD MOVES THE REM LINE STRINGS INTO MEMORY" 

{99 PRINT"LET’S GET THE SCREEN BACK FROM REM LINES 1 - 16" 

208 PRINTES; SINPUTXS 

PBL REM etcktoticeck LOAD LINES 1- 16 TO THE SCREEN stetcoinictstcintotctos 

202 LX=2351:LL=66: REM REM LINE ADDRESS=i7127(66 X 256 + 231) 

203 LM=@:LN=68: REM SCREEN=DESTINATION ADDRESS (62 X 256 + @) 

284 LO=16: REM 36 LINES TO MOVE 

285 GOSUBi25 

285 LOAD 
207 PRINT@SSE, CHR$(i5) 5 

208 INPUT"DONE IT'..NOW LET'S GET LINES 17 - 32 (ENTER) "SX$ 

203 CLS 
210 REM ttt LOAD LINES 17 - 32 TO THE SCREEN setaetctactetsiok 
211 LK=1@3:LL=75: REM REN LINE 17 ADDRESS=19383(75 X 256 + 1%) 

212 LN=8: LN=68 

213 LO=i6 

214 GOSUB125 

215 LOAD 
216 PRINTSS96, “DONE IT'.. "SES3 SINPUTX$ 

217 CLS 

218 REM teecookisctretckack PARTIAL SCREEN RETRIEVAL ttaistetsttotettatototkst 
219 PRINT"NOW LET'S TRY A PARTIAL SCREEN RETRIEVAL" 

220 INPUT"STATE FIRST REM LINE (i-i6 ONLY)"SFL 

221 IFFL(LORFL) 1G THENZ22 
222 INPUT"STATE EAST REM LINE (1- 16 ONLY) "SEL 

223 IFEL(LOREL) iGOREL (FLTHENZ22 

224 LO=(EL-FL)+1 

229 UJ=17127+¢€ (FL~1) #136) 

226 LLEINT(LJ/256) sLK=LJ- (LL#256) 

227 LI=15S568+¢ (FL-1) 464) 

229 LN=INT(L1/256) SLM=Li-(LN*256) 

229 $0SUB125 



SOFTWARE : Memory moves 
57m EAN "ASC AS EP A SS A I ST NE TO aE aE TT EE 

258 CLS 

251 LOAD 

232 PRINT@SS6, AGS; 

255 AS=INKEY$: IFAS="¥" THENZS5 

204 TFAS="N" THEN? S6ELSE23 3 

235 CLS:GOT822 

ZIG REM dcsktctokdomtacicckck: ONE FINAL DEMONSTROTION stosiccacikstatokacat 

257 CLS 

250 PRINT“EINALLY, HOW'S TRIS?" 

239 PRINT"PUT ROM @ - 1@23 TO SCREER” 
240 PRINT’SAVE SCREEN TO REM LINES {i - i6" 
241 PRINT"LOAD REM LINES BACK TO SCREEN" 
242 PRINTESs SINPUTXS 
243 HL=@:HN=2:DE=0: DF=68: BC=0: BD=4: GOSUBI 35: PUT 
264 SK=0: SL=60:S"=239:SN=66:S0=16 :SP=8: GOSUB13@:SAVE 
245 CLS 
266 LK=231:LL=65: LM=0: N=60:L0=16 sl P=: G0SUBI25°LOAD 
247 PRINTAI6R, CHRS(S1) ; 
248 PRINT@S6@, "PHEW, DONE IT''NOTE MEM SIZE LINE 5. BYE...... (BREAK) "S 

249 GOTD249 
258 REM teetoeteisioeesoicke GRAPHICS GENERATOR SUBROUTINE setactotatctstoice 

251 REM GENERATE A SCREENFUL FOR DEMONSTRATION PURPOSES 

doz CLS 

23 0=32 
254 FOR B=17014 

255 C=RND (192) S TF C(S2THENZSS 
256 D=RND (38) 

257 £=i5350+A 
258 FOR F=1TOD 

259 POKEE+F, CSP0KEE-F,£ 
268 NEXT F 
261 A=A+G4 
262 NEXT B 
263 RETURN 
26.4 REM tekericticeasiasioicatatsia END felsiessisietsciolsisint iaisteataiotstaniatorey 

265 REM + (C) TAL ITHELL §1984 ‘et 
266 REM + TRSS@ MODEL I/III i6K - 45K vet 
267 REM do HEXADECIMAL STRING STORAGE ek | 
258 REM ecloiioiscsiigacsio sical doiatoisigacicaisioioisooidotoks}takkce 

SAVE 

SOURCE 
SK SL 

ADDRESS 
OFFinsr | Lee ot 
REM LINE 

ADDRESS MSB LN 

NUMBER OF | LSBLO 
LINNUM | REMLINES | MSBO 

ADDRESS LSB LK SOURCE | OF FIRST 

LINNUM 
LO 00 

REVECTOR 16777 48 16778,127 16777 48 16778,255 

Fig. 2 Parameters of PUT, SAVE and LOAD. 

VERSION 

LOCATION 

VERSION 

LOCATION 

fectly adequate for small 
amounts of machine code and aia ie 

aes for passing data into RAM 

ae large chunks are involved. In 

som |e addition, if memory is to be 

MeMoRY Msoness | M8885 [7 [somes | occ | vex | rowe | occ | vex | pone | copied into DATA program 
pn lines from RAM as decimals, 

cea three or four bytes are needed 

licdasdl to store one memory byte — 

— two bytes for numbers between 

See: LSB BC 10 and 99, three for numbers 

——~ = between 100 and 255, plus the 
- Sethi comma hie spon ther 

mas gree the disadvantages 

SAVE MEMORY TO REM STRINGS 

16K LOCATIONS 48K LOCATIONS | When these limitations in 

| explored the possibility 

of hexadecimal string storage 

me ee any number team 
O and 255 can be represented 
by two bytes and commas are 
not needed. Lines 100 and 101 
contain an example of this type 
of storage. In fact this is the 
machine code for the routines 
accessed by ne and PUT. 
Lines 116 — 12] use the LOAD 
command igi in line 

adecimal data in lines 100 and 
101 into ey memory (65414). 

LOAD REM STRINGS TO MEMORY 114) to LOAD the hex- 

extra series ea needed to 
pack and unpack hex strings. 
However, the speed of execu- 
tion nore than 
compensates for this. Com- 
ments in the Assembler Listings 
2 and 3 explain how the hex- 
adecimal conversions and 
string storage are achieved. 

Three other points are worth 
noting at this stage. 
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fanOREREAOOra HEXYADECINAL STRINGS daciobieolooa tooloisiootokaiokictok 
fedonamaonooc CHONGES TO SE MADE TD MQTN desaioisocgstosianioictok 
yeep doktotoioinkck LISTING FOR 15K MODEL | tebicloboccoatiadiononx 

108 REM"FSDS2AD37 FEDSHDE7© 81 S80QDD2ADD7= 7EFSOF FOF OFCDCETFF ICOCB 
TFOSCDOS7F 288218 BODZBIDESC 1CDCS7F291 8060813 10FDO 1 99021 OD77SB1C5 
ESOFC53O" 
18 REM*FE3A3902CE27 121 28BCSF 1DSCSeazaanoaganaasna2enAe2a2FSDS 
2AFSTFEDSBFA7FEDs BFC7FEDBOF IDIC9NGNADAeAABeeRDAEAnBeAZeDevAIeAZ 
aeeneace" 

PUT 
PROTECTED 

RAM 

106 FORA=Q7082:READN : POKE3256Q+A, Ni NEXT 

187 DATA 245s 217s 42s £25: 1271237, 915127, 127s 287, 75s 129,127, 197 1 

112 REM sauces REVECTOR DISK BASIC COMMANDS setetoboksctcototor 

113 POKE16771,.232:POKE16772,127: REM PUT 

114 POKEL6777, 48: POKE16778, 127: REM LOAD 

115 POKE1 681,148: POKE16802,127: REM SAVE 

118 LM=14Q°LN=127: REM SINK ADDRESS=32652 (127 X 256 + 140) 

PROGRAM 
RAM 

SAVE 

637,LK? POKES2632, LL REM LK=LSB:LL=MSB IST REM_INE ADD 
127 POKES2639, LM: POKES2642, .N:REM LM=LSB:LN=MSB DESTINATION ADD 
en POKES 26410: POKES2642,8 REM LO=NO REM LINES TO TRANSFER 

138 REM #e SAVE RON/RAM MEMORY AS HEX STRINGS IN LINES 1-32 sx 
131 POKES2729, SK: POKES273, SL:REM SK=LSB:SL=MSB IST MEMORY ADD 
is POKES 2731 SMs POKES2732Z, SN: REM SM=LSB:SN=MSB IST REMLINE ADD 
ea orm icnerear 4M SO=NUMBER OF REM LINES 

36 RET 
135 REM setts PUT ROM/RAM MEMORY ELSEWHERE IN RAM MEMDRY dtototckss 
136 POKES2760, HL: POKES2761,HMS REM HL=LSBSHN=ASB SOURCE ADD 
137 POKE32762, DE: POKE32763, DF REM DE=LSB:DF="SB DESTINATION ADD 
is en BC: POKES2765 BD: REM BC=.98:BD=mSB MEMORY BLOCK 

CLOAD TAPE 

- CSAVE = gee 

ASSEMBLER 
HEXADECIMAL 

CODE 

145 PRINT"DEMONSTRATION TO MOVE SCREEN TO 30000 AND BACK AGAIN" 

Fig. 3 Program use of PUT, SAVE and LOAD. 

@ Further memory saving is 
possible by removing the 
quotes from each REM line. 
They are there simply to mark 
the space available for 
storage. Fewer and longer REM 
lines could also be used. 
However, do not alter the for- 
mat unless you are willing to 
rejig the the machine code in 
SAVE and LOAD (Listings 2 
and 3). The REM statement is 
used as the storage vehicle 
simply because only a single 
byte is needed to store its token 
147. 

@ Each REM line holds exac- 
tly the same amount of data. 
64 memory bytes can be 
stored in the 128 REM line 
bytes allocated between the 
quotes. This format has been 
chosen because ifthe screen is 
dumped into the REM lines, 
one screen line then equals 
one REM line. 
@ Figure 4 has the starting 
addresses for REM lines | — 
32. It is important to note that 
SAVE and LOAD have slightly 
different entry requirements. 

The use of SAVE LOAD and 

ESL ALET ORME ET DIENER DTS ELEC LENGE SEILER EIR IB EERIE IE BELITTLE OI ELI IBS 8 RE OIE I ENF TORN BEE, HE ILENE FLOOD AEP TE SE TE LAE LS, MINES I ATION PRINTS ORE 

24 

PUT Revectoring of these disc 
BASIC commands takes place 
in lines 113 - 115. The values 
given are those for a 48K sys- 
tem. Figure 2 contains the 
changes for 16K users. 

Before it can be used, each 

command requires__ three 
parameters to be defined. For 
SAVE and LOAD they are 
passed into buffers called 
SOURCE, SINK and LINNUM 
in assembler Listings 2 and 3. 
PUT buffers are called 
SOURCE, SINK and BYTES. 
The variables assigned to the 
parameters can be found in 
Figs. 2 and 5. The subroutines 
between lines 124 and 139 
allow you to give values to 
these variables and pass them 
into the appropriate SAVE, 
LOAD and PUT buffers. Once 
more alter according to Figure 
2 for 16K systems. 

Taking each routine in tum 
now: 

@ SAVE copies a block of 
memory starting at the address 

148 REM sbaaciteccdoick PUT SCREEN TO 22022 (75224) tabadolboloiek 

158 DE=48:DF={17: REM SINK=30002_ (117 X 256 + 48) 

134 PRINT@S96, "IT'S GONE TO 32002, NOW LET’S BRING IT BACK "3 

157 REM #eeeoeaiees PUT 30002 BACK ONTO THE SCREEN taciotokotctoks 

158 HL=48 :HA=117: REN SOURCE=30000_ (117 X 256 + 48) 

178 PRINT"PUT WILL BE USED TO RESTORE THE SCREEN FROM 3200" 

172 PUT: 

188 PUT: 

EXCEPT FOR LINES 124-139 CHANGES 
ELI OS dolsobetaipioidojoict joloipiek 

REM GET COPY OF SCREEN FROM 3ogag. 
REM GET COPY OF SCREEN FROM 32200 

ARE UNDERLINED 
AISI ORIOL cloofoppiaiaic. 

REMOVE ZEROS AT END OF LINE 121 70 GIVE 128 BYTES BETWEEN QUOTES 
Listing la. Changes to Listing 1 for 16K machines are underlined 
here. 

specified by SK and SL (= 
SOURCE) to the first REM line 
whose address is specified by 
SM and SN (= SINK) until the 
number of REM lines are filled 
as specified by SO (= LIN- 
NUM). Listing 1 has examples 
in lines 166 — 194, Listing 3 
has the assembler code for 
SAVE. 

Having got its parameters 
from the SOURCE, SINK and 
LINNUM buffers, the routine 

accesses the designated 
memory, one byte at a time, 
converts the decimal content 

to its hexadecimal equivalent 
and dumps the two byte result 
into the first REM line location 
before retuming for the next 
memory byte. This continues 
with the REM strings being 
tilled sequentially until all the 
REM lines have been com- 
pleted. After each | 28 bytes, 8 
is added to skip the house- 
keeping bytes at the end of 
one REM line and the start of 
the next, before the dump con- 
tinues (see Fig. 1). 

@ LOAD copies the number 

COMPUTING TODAY NOVEMBER 1984 



SOFTWARE : Memory moves 
RAR RES A ARE RO: EPC NAA CET EOE LIAS NNO ALI MEE NATO EE BIO IE EASE TORE I OEE SIE DEEN ESE EDIE LIED I TEAL EEE TLE LEASE, 

F32 2 
F305 EDSB 

1 D9 
A7DFF 
OB 7 FFF 

FF39 ED4BSiFF 88290 
FF3D CS 
FFSE 810888 
FF4i EDA 
FF43 018088 
FF4B 

LISTING 2 LOAD ROUTINE 
JI OKO iat toitoloicototojaiaitolaink dajofoiaigioto inka kaa Ahir Fok 

Q@13Q 3* SENDS HEXADECIMAL STRINGS IN REM LINES TO MEMORY »* 
Q@142 :* 2 HEXADECIMAL STRING tee = { DECIMAL MEMORY BYTE * 
Q@i5@ 3* WRKING: AFH = 16 * 18+ 15 = 162 +15 =175 DEC * 
00162 ae = ADDRESS OF ries? REM LINE * 
OGi78 3* (SI = THE DESTINATION EMORY ADDRESS # 
80182 + (PIN) = NUMBER OF REM LINES TO BE TRANSFERRED : 
QQi9 s* (C) TA, ITHELL 1984 
@? Ccis a. soa daindiaaa 

08210 ; | 
ae ORG QFF3QH 3653528 FOR 48K SYSTEMS 

02242 STRLEN EQU 58H 
Q@225@ START PUSH AF ;SAVE AF 
02262 EXX SSAVE BC, DEH 
80272 LD HL, (SOURCE) + SOURCE MEMORY ile ae REM LINE ADDRESS) TO HL 
90282 LD DE, (SINK) sDEST INATION MEMORY ADDRE 

LD BC, (LINNUM) ‘NUMBER OF REM LINES TO TRONSFER TO MEMORY 
Q@Q3Q2 NXTLIN PUSH BC sSAVE A COPY OR LATER 
00318 LD BC, 8 sNUMBER OF BASIC LINE eee i TO SKIPSLINK ADDRESSES, LINE NUMBERS 
88320 ADC HL, BC sADD THEM TO SOURCE MEMORY COUNT IN HL 
82330 LD BC, STRLEN ;BYTES PER REM LINE 
Q@@348 LINLEN PUSH BC ;SAVE A COPY FOR LATER 
Q@350 NXTBYT LD QA, (HL) sCONTENTS OF MEM ADDRESS TO REG A:BYTE 1/2 OF 2 BYTE HEXADECINAL 
82360 SuB 38H sASCII OF BYTE INA - 48 
82372 cP GAH *(1@ BYTE=2-9:)10 BYTE=A-F 
20382 C, NOSUB sBYTE (18 50 LEAVE IT 
$2398 SuB 7H ;BYTE )1@ SO SUB 7 TO GET VALUE 
00422 PUSH OF SSAVE BYTE {/2:THE MULTIPLIER 
824 12 INC oe sMOVE SOURCE MEMORY COUNT ON ONE 
82420 Lf) A; CHL) ;CONTENTS OF MEM ig: TO REG A:BYTE 2/2 OF 2 BYTE HEXADECIMAL 
98430 SUB 3H sASCII OF BYTE IN 
004.49 cP QAH “(10 BYTE=2-9:) 12 BYTES 
98452 R C, NOOSUB BYTE (18 SO LEAVE IT 
80469 SUB 7H ;BYTE) 1@ SO SUB 7 TO GET VALUE 
28478 NOOSUB POP BC sGET MULTIPLIER OFF STACK 
aac il 4 , ee MEMORY COUNT WE NEED REG L OF HL FOR SLUMS 

88502 PUSH DE s SAVE si ADDRESS WE NEED DE FOR SUMS AS WELL 
82512 DE» 18H sDE=16 HEXADECIMAL CONSTANT 
Q@522 AGAIN ADD HL, DE tek RY ADDITION: LE*MULTIPLIER IN BC 

qt, DINZ QGATN ‘CONT INUE UNTIL DONE 
22542 ADC Ask - sADD CONTENTS OF | TO BYTE 2/2 IN REG A 
82558 POP DE sGET SINK ADDRESS FROM STACK 
88562 LD (DE),A sPUT DECIMAL VALUE INTO MEMORY SINK 
82572 INC DE sMOVE SINK MEMORY ADDRESS ON ONE 
80582 Pop HL sGET SOURCE MEMORY ADDRESS FROM STOCK 
895,99 INC HL ;MOVE SOURCE MEMORY ADDRESS 9! 

ae (8 ee ‘DECREASE BY THE > BYTES WE'VE JUS ’ : TP 

’ +CHECK LINE HASN'T ENDED 
826.42 OR C ;IF B=C THEN ZERO FLAGGED 
92650 JR NZ, LINLEN sBC)@ SO OFF TO PROCESS NEXT 2 BYTES IN THE LINE 
88662 POP Br A OF LINE SO GET LINE COUNTER FROM STACK 
82670 DEC BC STAKE ONE OFF FOR THE LINE WE’ VE JUST DONE 
80682 LD ALB ;CHECK LINE COUNT HASN'T REACHED ZERD 

ot ne er tees ish? 1 T 00710 Bye ioe aD ROCESS NEXT LINE 

pe au SRESTORE BC, DE, HL 
;BC=8 50 WE'VE DONE ALL THE LINES: T 

@2740 SOURCE DEFW Q ;POKE ADDRESS OF FIRST REM LINE Ty BE USED LERE Q2752 SINK =D 2 
Q2768 LINNUM DEFW 2 

FFI 2765 . 5 
28302 TOTAL ERRORS 
AGA F 

Listing 2. Assembler listing for the LOAD routine. 
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rf LISTING 3 SAVE ROUTINE 
— 

HEI IGS IGCICIOR OOOO BOSCO OO GC OOO OR COO OIC HK 

** 1 DECIMAL MEMORY BYTE = 2? HEXADECIMAL STRING BYTES x 
1* PROCESSES MS NIBBLE OF MEMORY BYTE FIRST 

62 3* PROCESSES LS NIBBLE OF MEMORY BYTE NEXT 
@B178 3* (SOURCE) = ADDRESS 7 FIRST MEMORY LOCATION 
QQ18@ s* (SINK) = ADDRESS OF iST REM LINE TO BE FILLED 
@G198 3* (LINNUM) = NUMBER oF REM LINES TO BE FILLED 
ee i* (C) TAITHELL 1984 

001 
01 
90120 
the 1# SENDS MEMORY TO REM LINES AS HEXADECIMAL STRINGS 

02152 
281 

tHe HSH 

2 MW Tilo ioldiojoldiaok ieialobok ok iotoiieiuololok tfotaiufatatok jolajolojolaik dotiaotoictak ok 

360414 FOR 48K SYSTEMS FFS6 00250 ORG =» OF F@6H 
gece =6.—«S-«s«252 STRLEN EQU — &WH 
FFSG FS 98260 START PUSH AF 

97 D9 00270 EXX 
FF9S 2AD3FF 0280 (D —_-HL, (SOURCE) 
FFB EDSBDSFF a¢252 LD DE, (SINK) 
FFOF a18000 20320 [D BC, STRLEN 
FF92 DD2ADTFF 90310 LD Ty (LINNUM) 
FFOG 7E Q0320 NXTBYT LD =A, (HL) 
FFQ7 F5 332 PUSH OF 
FESS OF 00340 RRCA 

9 OF 20350 RACA 
FESA OF 80360 RRCA 

00372 
FFOC CDC2FF 0380 CALL DECHEY 

FY 90352 POP 
FFAQ CDC2FF 90402 CALL  DECHEX 

23 084 10 INC 
FFAG COBFFF ©9422 CALL ZERO 
FFA7 2502 ©0432 JR 7, NXTLIN 
FFAS 1968 «= AGA LD TR BY 
FFAB DD2B «© ASD NXTLIN DEC IT 
FFAD DDES § «OAL PUSH IY 
FOF Ct 00472 p 

FFRO CDBFFF 04 CALL ZERO 
FFE3 2818 ©0490 J 7,BACK 
FFBS 0608 500 LD ; 
FFRT 13 @0512 AGAIN INC 

90520 DINZ 
FFBA @18000 92532 LD «BE STRLE 
FFED 1SD7 054d JR ——NYTBYT 

F 73 0550 ZERO LD ' 
FFCD Bt ag563 p-§ 
FFCY C9 925 72 RET 
FEC EGOF 597 DECHEX AND 
FFCK C630 5% ADD ©, 3H 
FFCE FEA = 2 cP 
FFCS 3982 © BOG1B JR LEAVIT 
FFCA C6Q7 620 ADDO, 

{2 Q0632 LEAVIT (DE) +A 
FECD 13 0640 TNC 
FECE OB 0652 DEC OBE 
FFCF C9 20560 RET 
FFDQ Fi Q0670 BACK POP = AF 
FFD 9 82 EXX 

a 208 007%0 LINNUM = DEFW 

Q8008 TOTAL ERRORS 
AGAIN FF 
BACK 
DECHEX FFC2- 
th VIT FF 

NXTBYT FFI 
NXTLIN FFAB 
SINK —- FFDS 
SOURCE 
START FF@6 
STRLEN 2088 
ZERO Os FFB 

Listing 3. Assembler listing for the SAVE routine. 

rORVE AF 
TOAVE BC, DE» HL 
‘ADDRESS OF FIRST MEMORY LOCATION TD BE COPIED TO STRINGS 
SFIRST REM LINE ADDRESS TOBE FILLED 

PER REM LINE 
‘NUMBER OF RE LINES 
sCONTENTS OF MEMORY ADDRESS TO REG A 
;OAVE_A COPY FOR LATER 
SHIFT MS NIBBLE 
570 LS NIBBLE FOR CONVERSION 
sNEEDS FOUR ROTATE 
DONE IT! 

5 

sDEC 10 HEXDEC SUBROUTINE 

S LS NIBBLE 
TO NEXT MEMORY ADDR 

REACHED END OF REN 
VES-GO TD NE 

LINE? 
XT REM LINE 

>NO-SO OFF FOR NEXT MEMORY BYTE 
SDECREMENT REM LINE COUNT 
sTRANSFER COUNT TO BC FOR 
SLINE COUNT ZERO CHECK 
FILLED LAST 
7YES 50 BACK 

REM LINE? 
TO BASIC 

NO SO SKIP NEXT 8 BYTES 
sIN REM LINES SECTION OF 
YBASIC PROG(LINK ADDRESSES, LINE NUMBERS ETC) 
PRESET BYTES/REM LINE COUNT 
BACK TO PROCESS NEXT REM LINE OF 128 BYTES 
“CHECK IF BC=0 
;1F B=C THEN ZERO FLAGGED 
*BACK TO NEXT INSTRUCTION 
iZAP BITS 4-7 OF REG A 
MAKE BITS 8-3 INTO ASCII 
‘S7=QSCII 9 
*A(53 SO LEAVE IT ALONE 
2A)S7 SO ADD 7 10 GET ASCII A -F 
$0 INTO REM LINE ADDRESS 
NEXT ADDRESS IN REM LINE 
;DECREMENT REM LINE BYTES 
sBACK TO NEXT INSTRUCTION 
RESTORE AF 

 SRESTORE BC, DEs HL 
BACK TO BASIC 
‘POKE FIRST MEMORY. ADDRESS HE RE 
POKE STARTING ADDRESS OF REM LINES HERE 
*POKE NUMBER OF REM LINES HERE 
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SAVE MEMORY TO REM LINES 
REM LINE ADDRESS LSB MSB 
NUMBER (SO) (SINK) (SM) (SN) 
] 17135 Loo 66 
2 1727) 119 67 
C 17407 fists 67 
“ 17543 135 68 
3 17679 15 69 
6 17815 131 69 
fs 1795] 3] 70 
8 18087 LS/ 70 
9 18223 47 7] 
10 18359 183 7] 
1] 18495 63 he 
12 18631 199 72 
13 18767 72 13 
14 18903 ALS 43 
15 19039 <8) 74 
16 19175 251 74 
17 hee 11] to 
18 19447 247 79 
19 19583 127 ii 
20 iy is fj 7 
21 19855 143 77 
22 19991 23 78 
23 20127 159 78 
24 20263 ee 79 
a 20399 175 fi, 
26 20535 IO 80 
27 2067 | 19] 80 
28 20807 7] 8] 
29 20943 207 8] 
30 21079 87 82 
31] 21215 Oo 82 
ee, 213551 103 83 
100 21487 239 83 
10] 21623 119 84 

Fig. 4 Starting addresses for REM lines 1-32. 

of REM line hexadecimal 
string specified by LO (= LIN- 
NUM) from the first REM line 
whose address is specified by 
LK and LL (= SOURCE) to 
memory starting at the address 

speified by LM and LN 
(= SINK). Listing 1 has 
examples in lines 116 — 121 
and 195-235, Listing 2 has the 
assembler code for LOAD. 
LOAD. 

As with SAVE, the para- 

meters are first obtained from 
the SOURCE, SINK and LIN- 
NUM buffers. The routine then 
gets the first two hexadecimal 
bytes from the designated 
REM line and converts them 
back into decimal form. This 
value is then loaded into 
memory and the _ process 
repeated until all the REM lines 
requested have been conver 
ted and their contents trans- 
ferred. Once again account is 
taken of the housekeeping 
bytes in the REM lines by add- 
ing eight after every 128 
bytes. 

@ PUT copies the number of 

bytes specified by BC and BD 
(= BYTES) from the starting 
address in memory specified 
by HL and HM(= SOURCE) to 
the destination address in 
memory specified by DE and 
DF (= SINK). Listing 1 has 
examples in lines 14] — 165, 
Listing 4 has the assembler 
code for PUT. 

PUT exploits the block 
transfer instruction LDIR: all the 
user has to do is to pass the 
three parameters into the 
SOURCE, SINK and BYTES 
buffers. PUT will then effect the 
block memory move. 
Once initialised and with 

suitable parameters defined in 
their buffers, LOAD and PUT 
will also work from command 
mode. As each REM line 
requires 128 bytes to store 64 
memory bytes you must 
obviously allow for this when 
allocating numbers to SO. 
Here are two examples: 

@ Saving the first eight screen 
lines 
1 Screen line = 64 memory 
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SOFTWARE : Memory moves 
Nee 

LOAD REM LINES TO MEMORY 

REM LINE ADDRESS 
NUMBER (LO) (SOURCE) 
] Weis ex 
2 17263 
3 17399 
4 Lio30 
* 17671 
6 17807 
7 17943 
8 18079 
9 18215 
10 1835] 
1] 18487 
12 18623 
13 18759 
14 18895 
3 19031 
16 19167 
17 19303 
18 19439 
19 bSJeW fe) 
20 1971] 
21 19847 
22 19983 
Pe 20119 
24 20255 
25 20391 
26 20527 
ae 20663 
28 20799 
29 20935 
30 21071 
31 21207 
32 21343 
100 21479 
101 21615 

bytes 
1 REM line holds 64 memory 
bytes 
Therefore SO = 8 

@® Saving 64000 to 65535 
Number of bytes = 65535 — 
64000 +1= 1536 memory 
bytes 
REM lines needed = SO = 
1536/64 = 24 

If SO is greater than 32 then 
you can add more REM lines 
after line 32. However, adding 

more will alter the positions of 
lines 100 and 101 in memory. 
As they contain the SAVE and 
PUT machine code, you must 
change the values of LK and 
LL in line 117 to point to the 
new positions. Each extra REM 
line added pushes line 100 
another 136 bytes further down 
in memory. See Fig. 4 for 
memory locations of the 
various REM lines. 

Editing Lines Unlike some 
other methods of data storage, 

the hexadecimal strings can 
be edited and listed like nor- 
mal lines. You must, of course, 

LSB 

(LK) 
231 

MSB 
(LL) 
66 
67 
67 
68 
69 
69 
70 
70 
71 
71 
72 
72 
73 
73 
74 
74 
75 
75 
76 
76 
77 
78 
78 
79 
79 
80 
80 
8] 
81 
82 
82 
83 
83 
84 

make sure that the REM lines 
always have 128 bytes bet- 
ween the quotes. 

EASY ENTERING 
The idea of having a program 
that alters itself during execu- 
tion is very alien to the purists. 

Nevertheless the technique 
can be very useful, but it is not 
a method for the faint- hearted. 
One mistake in entering the 
REM lines and the first time 
SAVE is executed the inter- 
preter will streak off to infinity at 
the speed of light, taking your 
evening s work with it. Moral — 
CSAVE before you try any of 
the commands. Type each 
REM line as follows: 

Line number (1 space) REM" 
type F 128 times " (ENTER) 

There is nothing important 
about F, any valid hex- 
adecimal number 0 — F will 
do. It is just a way of ensuring 
that the correct amount of 
space is left between the 
quotes. 

RE EAS EE LE AE EEE ETT LE PTT ERR TRL. LEE ESTE IPE EE EET ALE EAE TOLLE ET IEEE GE ERE LEDS SATOMI STIS IERIE IL BOE RS REE OR ETRE! SBA ES EL SIR BEE IIE AO Ey BE ES 
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SOURCE FFEE 
START FFX 

SSSssssssse 

Ssteiss 

LISTING 4 

+t e+ (BYTES) 

be ee 

SSSssesess8 

—=~ewve He we He He we we we 

21 
= T 

START PUSH fF 
EXX 

DE, (SINK) 
BC, (BYTES) 

AF 

Listing 4. Assembler listing for the PUT routine. 

If you examine Fig. | show- 
ing the way in which REM line 
1 and part of 2 are stored, it 

should be clear why a wrongly 
typed program will crash. Link 
addresses, line numbers and 

end of.line markers will be 
changed irreparably. The task 
of entering the REM lines is 
made considerably easier by 
using the Screen Editor 
published recently in Comput- 
ing Today, (January 1984). 

Because lines 100 and 10] 
contain the SAVE and PUT 
machine code they must be 
copied exactly. 

An important point to 
remember is that all REM lines 
must be the first lines in the pro- 
gram. Nothing can be put 
before them. SAVE and LOAD 
assume this is the case. 

Before entering the pro- 
gram, set the memory size to 
99999 (48K) or 29999 (16K). 

VARIABLE NAME 

LSB MSB 

SOURCE HL HM 
SINK 
BYTES 

SOURCE 
SINK 
LINNUM 

SOURCE 
SINK 
LINNUM 

DE 
BC 

SK 
SM 
SO 

LK 
LM 
LO 

Fig. 5 Names of LSB and MSB for each command. 

Fig. 6 Flow diagram to show sequence of commands. 

PUT ROUTINE 

JO oop aoe coopoooricobloaicioiotobioisieiofoniojotoiotoi ok 
NERAL PURPOSE MEMORY BLOCK MOVE ROUTINE * 

RY BLOCK TO BE MOVED * 
= DESTINATION OF MEMORY BLOCK * 
= LENGTH OF MEMORY BLOCK IN BYTES > 

Jel Redblo ooieoolo eipiooidolotoini tofetntalotoioiafotojotojajoj oto totototok tok 

365908 FOR 48K SYSTEMS 

RCE) = START OF MEMO 

ORG QFFDCH 

HL, (SOURCE) 

SOFTWARE : Memory moves 

s SAVE 
s SAVE 
iGET 
+GET 
iGET 
7 MOVE 
rRESTO RE AF 
TRESTORE BC, DE, HL 
;BACK TO BASIC 
‘POKE STARTING ADDRESS HERE 

BC, DE, HL 
MEMORY BLOCK STARTING ADDRESS 
DESTINATION ADDRESS FOR THE BLOCK 
LENGTH OF BLOCK TO BE MOVED 
THE BLOCK 

POKE DESTINATION ADDRESS HERE 
SPOKE LENGTH OF BLOCK HERE 

This will protect both the 
machine code for SAVE, 
LOAD and PUT and the space 
needed to dump the contents 
of the screen for demonstration 
purposes. In normal use, pro- 
tect memory for the machine 
code and any extra for screen 
or string dumps. 

USING THE 
PROGRAM 

All the code from line 140 
onwards can be deleted once 
you have seen how the various 
parts of the program work. 

To use each command, pass 
values for the various para- 
meters into the appropriate 
subroutine between lines 124 
and 139, then execute the 

command as a program state- 
ment or from command mode. 
The buffers will retain the 
parameter values until altered. 
The examples from line 140 
onwards make it clear how to 

set up the parameters. Most of 
the parameter values repre- 
sent the least and most signifi- 
cant bytes of the relevant 

addresses. The way to calcu- 
late the LSB and MSB for any 
address is as follows: 

MSB = INT (Address/256) 
LSB = Address — (MSB * 256) 

Lines 226 and 228 contain 
examples of the procedure. 
Figure 5 provides a summary of 

the names of the LSB and MSB 
for each command. 

One feature lacking on the 
TRS80 is the ability to load hex- 
adecimal values into RAM. The 
use of hexadecimal strings 
overcomes this irritation. Strings 

of assembler hexadecimals 
can be created and then 
placed into memory directly 
without having to convert them 
into decimals first. This should 
be ofconsiderable help to those 
without a monitor. Using SAVE it 
is, of course, also possible to 

dump machine code programs 
back into the REM lines, allow- 
ing back-ups of some types of 
system tapes to be made. 

Finally atthe end, in lines 236 

— 249 is asmall demonstration 
of all the commands working 
together. Figure 6 shows what 
happens. 

I use this program for saving 
single screens of information 
created by another large draw- 
ing program called Sketchpad, 
appended after line 140. The 
information on the screen can 

be transferred to or retrieved 
from memory at will using PUT. 
For a permanent record I use 
SAVE to transfer the screen to 
strings, then CSAVE the pro- 
gram. When CLOADed again, 
executing LOAD transfers the 
strings into memory to be called 
backby PUT. Allied to ascreen- 
dump routine standard forms, 
diagrams, games boards and 
so on can be printed 
out again = 

and again. 
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REVIEW: Epson PX-8 
see

 

ortable micros have 
been with us now for a 
number of years. Start 

ing at the small end was the 
Sharp PC-1211 and Casio FX- 
702P, while up at the top end 
of the range, the Osborne | 
set the ball rolling. Over the 
last few years the top end 
machines have got consider- 
ably smaller, and there has 

been a gradual move towards 
battery from mains operation. 
And, during the same period, 

the speed, power and facilit- 
ies offered by the small hand- 
held machine have been on 
the up and up. At the point 
where the two trends now 

meet sits the Epson PX-8. 

THE HARDWARE 

The PX-8 is contained in a 

compact, A4 size ivory-col 
oured plastic casing just 
under two inches deep. A 
light grey plastic cover con- 

ceals and protects the key- 
board, and a large liquid 

crystal display panel is hinged 
down flat over a single micro 
cassette drive. The unit has 
two small hinged feet under- 
neath, which can be used to 

raise the rear end of the 
machine, so that the keyboard 
is tilted to the usual typing 

also thoughtfully provided. 
Removing the _ protective 

cover reveals a fullsize dark 

grey standard QWERTY key- 

board. In addition to _ this, 

several other keys are pro 
vided, including four cursor 

control keys and nine extra 
function keys, of which five are 

user definable, with two 

functions each. Above and to 

the right of the keyboard is the 
mechanical switch to unlock 

hed rn 1+ ~~ rome 

position With the display 
unlocked, it is free to hinge 

through 180 degrees in 12 
click steps, so that it can be 

set for the best viewing angle 
in any given situation. 

Moving the display to its 
working position also uncovers 

the micro-cassette drive. The 
tape supplied in the review 
model was of type MC-30, (15 
minutes per side) capable of 
holding up to 50K of data and 

MEMORY 
Phil Cornes 

Manufacturers keep on trying to 
pack more punch into their 
portables, and now Epson have 
produced the PX-8, a lap-sized 
computer with a lot to offer. 

on each side. Extra 
tapes, in 30 or 60 minute 
lengths are best obtained from 
Epson as they are not the 
same as the standard dicta- 
tion machine cassettes. 

The loudspeaker for sound 
output is also mounted under 
the display to the right of the 
micro-cassette drive. The 
sound level can be varied by 
a volume control on the right- 
hand side of the machine. Just 
behind the volume control is 
the main on/off power switch. 
For its portable power require- 
ments, the unit contains two 

re-chargeable battery packs. 
One of these packs is used to 
power the machine while it is 
switched on and should last 
for 16 hours of continuous use. 

The second battery pack is 
very small and is only used to 
‘battery back the units 
memory between charging 
sessions. The mains power 
transformer supplied with the 
machine plugs into a socket 
on the rear panel and the 
power supply provides the 
power for normal office use of 
the machine and for charging 
the internal batteries. One 
final item of standard hard- 
ware worthy of a mention is 
the real time internal clock 
which, as we shall see, is put 
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ware. 

EXTRAS 
In addition to the hardware so 
far described, Epson intend to 
make several extra PX-8 
compatible hardware items 
available in the near future. 
These items are either under 
development for 
shortly, or drawn from Epson's 
current range. Several inter- 

release 
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machine 

socket on 

the left is marked SP OUT 

which is an external louca- 

speaker jack for listening to 
music generated by the soft- 
ware. (Music can be gener- 

ated from BASIC using the 

BEEP and SOUND commands 

OLDE LLL LITE 

RENO ORO 

rom machine 

the operating 

second jack socket labelled 
A/D IN which is actually an 
analogue to digital converter 

input This input can be used 
to allow the PX-8 to directly 

NN . ao 

RONNIE NOEL 

slincr tha machin + oling the machine to 
ck- taking- type 

CONnNNecCtOr 
: “NT Pi : 

main PCB, y a 
plastic moulding. This con- 

4 

~~ ++> mS . SFYC — » Ji attach the expansion RAM 
Disk unit which is housed in a 
morro nmnrr on VIC) } 
MMAtClyr 1g COIOUTeEQ, 

wedge-shaped plastic case 

ich screws in place under- 
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neath the main unit, giving the 

keyboard the same angle as 
the two small hinged feet The 
memory box adds an extra 
120K of RAM to the existing 
64K, making 184K in all. The 
extra RAM is automatically 
configured by the system to 
operate as a RAM disk unit. 
This means that the PX-8 
treats this block of memory as 
though it were the contents of 
an ordinary disk drive, con- 

tainin g a disk directory and 
files that can be accessed 
many times faster than an 
ordinary disk. 

There are two more inter 
face sockets on the back of 
the machine which are both 
serial ports. The first is a 
standard RS232C port con- 
necting leads are available to 
attach the PX-8 to any of the 
standard RS232C _ devices 
such as a printer or modem. 

COMPUTING TODAY NOVEMBER 1984 

This photograph of the Epson 
PX-8 portable is reproduced 
life-size, so you can try fitting 
your fingers on the keyboard! 
The contrast of the LCD 
display can be adjusted for 
optimum viewing using the 
slide switch below the screen. 
The built-in micro-cassette 
drive is located beneath the 
flip-up screen. Various system 
functions are flagged by small 
LEDs, and the overall styling 
is extremely neat and elegant: 
the various special areas of the 
keyboard are tastefully colour- 
coded (see over). 

The second serial socket is 

used to connect real disk 

drives to the machine. These 
can be of several types in- 
cluding a new 3%", 360K 
battery powered disk system, 

manufactured by ~~ Epson 
themselves. 

ALL INCLUSIVE 
All the hardware that we have 
looked at so far provides the 
perfect environment in which 
to run the software that is 
supplied bundled with the 
machine. This begins with 
CP/M version2.2 — the world's 
most successful 8-bit micro 

computer operating system. 

The version that runs on the 
PX-8 has been modified by 
Epson to give it one or two 
extra facilities. You will prob- 
ably know that CP/M is able 
to control up to 16 disk drives 
labelled A to P: of these, 

drives A to H are available as 
standard on the PX-8. Drive A 
uses some of the internal 64K 

of RAM as a small RAM disk or 
the external 120K RAM disk 
pack if it is fitted. 

The contents of logical 
drives B and C are physically 
contained in exchangeable 
ROMs that are plugged into 
two special ROM = sockets 
behind an easily removable 
cover on the underside of the 
unit All of the standard 
application and _ utility soft 
ware supplied with the 
machine is contained in a set 

of these plug-in ROM mod- 
ules. Disk drives D to G would 
be real external disk drives if 
fitted, and finally drive H is the 
built-in micro-cassette deck. 

The plug-in ROM modules 
supplied contain all of the 
usual and necessary software. 
These include Microsoft 
MBASIC interpreter, MicroPro 
Wordstar word processing 
package and Calc spread 
sheet, and a useful software 

REVIEW: Epson PxX-8 
nme 

TABLE 1 
Benchmark Time 

2.9 
Tit 
18.6 
ls.5 
20.7 
39.2 
61,3 
87.9 
cee 

Times in seconds to run 

eight standard benchmark 
tests in MBASIC. 

] 

2 
3 
4 

5 
6 
7 
8 
Average 

appointments book and alarm 
system also by MicroPro 
called, imaginatively, Portable 
Scheduler. A fourth module 
contains most of the standard 
CP/M utilities like PIP, STAT, 

SUBMIT and CONFIG. The 
latter is included to allow such 
operations as setting up the 
user-defined keys, setting the 

real time clock, choosing 
printer speeds and the like. 

Another useful facility is that 
of being able to set a password, 
which has to be entered on 
power up before the machine 
becomes active. This sort of 
security can be very valuable in 
a portable business machine. A 
fifth ROM module containing a 
portable data base program 
called Cardbox Plus will be 
supplied with the production 
machine, though sadly this was 
not available for review. 

Going back to the BASIC, 
for those of you who want an 
estimate of the speed of the 
machine, I ran the eight 
‘standard’ benchmark pro 
grams. The results are dis- 
played in Table 1. As you can 
see, the figures show that the 
machine doesn't exactly hang 
around. 

THE FINER 
POINTS 
For the two months | had the 
machine on loan, it performed 

extremely well Incidentally, 
while using the PX-8, I found 
an article script about com- 
puter music that had been 
created by someone under 
Wordstar and left on the 
micro-cassette. It was very 
interesting!!! It also provided 
me with a good example of 
the sort of material that could 
easily be created and stored 
on this machine by an exec- 
utive or writer, on the train 

home from an exhibition or 
seminar. 
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FACTSHEET 

CPU 

Clock 
RAM 
ROM 
Dimensions 
Keyboard 
Display 

Mass storage 

YO 

OS 
Language 
Bundled software 

Expansion 

Epson PX-8 
CMOS Z80 (main)/CMOS 6301 
(slave) 
2.45 MH2/614 kHz 
64K user plus 6K for video 
32K 
11%" by 8%" 
72 key QWERTY type 

Built in flip-up LCD display 
Text 80 by 8 
Graphics 480 by 64 
Built-in microcassette 
Plug-in ROM _ capsules 
two, 8-32K per capsule) 
RS-232C with selectable baud rate 
Serial port at 150, 600, 4800 or 
38400 baud 
Barcode interface 
Analogue input 
Parallel system bus 
CP/M 
Microsoft BASIC 
Portacalc spreadsheet 
star word processor on 

capsules 
120K on RAM packs 
PF-10 3%" 360K battery disk drive 
(not yet available) 
TF-15 5%” mains disk drive (not yet 
available) 
PX-8: £7798 plus VAT 
120K RAM pack: £270 plus VAT 

(maximum 

and Worda- 

ROM 

To take advantage of this simple service, just fill in 
the required information and send it (or a photocopy) 
to: 

COMPUTING TODAY Photocopies, 
No. 1, Golden Square, 
London W1R SAB. 

together with your money and we'll do the rest! 

I found the documentation 
supplied (four thick books) 
both adequate in quantity 
and pleasantly clear in qual- 
ity, though | have to say that | 
have used CP/M, MBASIC 
and Wordstar many times 
before and so should not have 
had any difficulty in any case. 

The keyboard is well laid 
out and the keys have a good 
positive feel. One particularly 
nice feature is the facility to 
change the function of a block 
of the keys so that they double 
up as a numeric keypad. 

The micro-cassette unit, 
though small in appearance 
and slow in operation, per- 

formed extremely reliably and 
did not fail once during the 
review period. The only dis- 
appointment about this 
machine concemed the liquid 
crystal display. This consists of 
480 by 64 _ individually 
addressable pixels, normally 
arranged as eight lines of 80 
characters. The problem with 
the display is one of read- 
ability. Most large LCDs seem 
to suffer from this problem, but 
the Epson is not too bad if the 
general level of room lighting 
is fairly bright Another 

4 

Lost and can't be replaced? Well, if 

common problem of these 
displays is the length of time 
they take to update. This can 
be appreciable particularly at 
low temperatures, but in the 

recent heat wave the Epson 
gave me no problems on this 
score, 

CONCLUSIONS 
The PX-8 _ provides sturdy 
battery- powered hardware 
with a good fullsized key- 
board in an A4 sized mach- 
ine. The LCD is plenty big 
enough for most purposes, 
though readability might be a 
problem in dim light con 
ditions. The micro-cassette is 
very reliable, but slow. To 
overcome this speed problem, 

most users will probably fit 
disks or, for portable use, the 

120K RAM disk pack 
Even with the RAM disk 

pack, the price of this CP/M 

machine with the standard 
selection of software is under 
£1000. This has to represent 
good value for money by any 
standards. All in all, the PX-8 
is an impressive system easily 
capable of taking on tasks 
traditionally requiring a 
desk top full of kit. = 

Reader Service 

ou' ve lost one 
ot the early issues that cannot be replaced from our 
stocks of backnumbers, all is not quite lost. 

It you know the article name and the issue it 
appeared in, we can supply you with a photocopy for 
the miserly sum of £1.50 including postage and packing. 
t you re stuck for the month, try checking in our 

NAME 

ADDRESS 

POSTCODE 

Please send re Photocopies of the tollowing iterns 

ISSUE ARTICLE PAGES 

At£1.50 each, | enclose £ 
. 

Wheques and Frosia 
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ers snoula be made payable to ASP Ltd 

annua! index which is included in the December 
issue each year. 
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INNOVATIVE SOFTWARE n--5 

from the professionals 

WSANYO 550/5 SOFTWARE 

Cashman — Very colourful arcade game for Sanyo. 

DC-10 — Flight simulator. Over 30 radio aids. 
Demon Seed — Another excellent arcade game. 

DS-DOS — Double sided DOS (1.25) 
DS-DOS80 — Quad DOS 80 track 9 sector (1.25). 
DS-DOS PLUS — Quad DOS 80 track 10 sector (1.25 or 2.11 state) 
Emperor — A full size wargame from Roman times. 
Freeze Frame — Text & graphics screen dump, colour too. 
French Tutor — Just that. - 

Grafiti — Computer assisted graphics. 256K. 
King Arthur — 20 minute wargame. 
Master Graph — Even plots 3-D curves. 

M-DISK — Extra disk in RAM. 256K. 
MI-KEY — Re-define the whole keyboard or part of it. 
MI-TERM — Communications terminal program. 
Mysterious Adventures — A series of 10 classic Adventures. 

From damsels and dragons to space travel! 

mommmm mmm mmm Mm Mm Mm 

Go RO =) =) 

Any 1 £ 18.00 
Any 3 £ 45.00 
All 10 £120.00 

Picasso — The ultimate Paint program. £ 77.00 

Quick & Simple — Very simple database. € 39.00 
Solitaire — Patience, Poker Squares, Blackjack, etc. 

Terrific graphics. 192K. £ 29.00 
Super DS-DOS — DS-DOS plus Utility Disk No.1. £ 62.00 
Super Zap — Full disk access and edit. £ 37.00 
Utility Disk No.1 — Collection of utilities. £ 37.00 

All programs supplied on a single sided formatted disk for 128K, unless mentioned, and compatible with colour monitor. 
DOS's require ownership of either MS-DOS 1.25 or 2.11. 

All prices are VAT exclusive. P&P 75p per program. 

TEL: [0424] 220391 / 223636 MOLI Mi ER xX: ITD TELEX 86736 SOTEX G 

A J HARDING (MOLIMERX) 
1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX. 

Send 24p A4 sized SAE for full list. 
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re seen In the national i press The Ta] zes: 
ESE ES a 

You could win £2,500 to be spent 
on adream holiday of your choice 
for you and your family! 

Second prize—acompleteCanon 3, =" | 
portable video outfit worth £1,300. Sf = jo, a 
Third prize —a BBC Model B micro ‘g 
computer plus software worth £450. S/4,_ 

Fourth prize — Minolta X700 camera / 
with a50mm lens and flashgun, | 
worth £280. 

enter: 
Just identify the twelve 
objects pictured 
opposite.... 

HINT —the Argus Specialist 
Magazines listed below might give you a clue 

Electronics Today International Games Computing 
Personal Computing Today Photoplay Movies and Video 
Movie Maker ZX Computing 
Your Model Railway Military Modelling 
Clocks Hi-Fi Now! 
Home Computing Weekly Winemaker 
Beatbox Citizens Band 
Ham Radio Today Model Boats 
Electronics Video Today 
35mm Photography Popular Crafts 
Mode! Cars Which Video? 
Woodworker Your Commodore 

and write your (one-word) answers in the spaces provided on 
the coupon. For instance, if you think that number Yisa 
record, write record inthe space next to 9on the coupon and 
soon. Then tell usin up to 20 words why MAGAZINES 
MAKE IDEAL HOLIDAY READING. Complete the coupon 
in BLOCK LETTERS, and send it to: DREAM HOLIDAY 
COMPETITION, Argus Specialist Publications Ltd., 
No 1 Golden Square, London W1R 3AB, to reach us no later 
than 31st December 1984. 
Competition rules 

1 The competition is open to all UK and Eire readers except employees of Argus Specialist Publications Ltd 
their printers and distributors 

2 As long as an original coupon from the magazine(s) of your choice is used for each entry there is no limit 
to the number of entries per person. Photocopied coupons will not be accepted 

3 All entries must be postmarked before 31st December 1984 

4 The prizes will be awarded to the first four entrants who identify the twelve objects correctly and whose 

completed sentence is judged the most apt and original 

5 No correspondence will be entered into about the competition results: the judges decision is final 

6 Winners will be notified by post and the results will be published in a future issue of this magazine 

ee eid 

The 12 objects are 

a Se ee ee re ee i auk) RN Seen, celle, ext SE Rael Ae Vk & & 5 Sire eis Sd ea eee ER 

NS pneris Fae cces Suck! 4 of ES AOE ST ee ae, ge eee ne ee Se ee ee rer ee ee 

hs Mle sa ee Peet ds « paneemees 2 OR ae ee eee er eee tiie pal fe iadeste we yee 5 G4 acne 

| oS, ee ee eel a aee Ut Aa ce ed A OEE Dees EER DY PE ek ee Regis a 

erent TAO trees FING AY Feu I CCG USS (ORM U GHIE) ois sao a hoa NG BORE VERS ed RGGI POSEY OS Pe Oe eee Fe 

NAME/BLOCK LETTERS)___— ee ee ey i ee ee AGE (if under 18). 

2,0) sia. on Tees: 
Send to DREAM HOLIDAY COMPETITION, Argus Specialist Publications. No 1 Golden Square, London 1 R 3AB. 
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Henry Budgett 

uying a business com- 
puter is a subtle blend 
of knowing what you 

need and which software it 
will run on. One without the 
other, as many an unwary 
purchaser has found, gives 
you a very expensive heap of 
junk The first, and without 
doubt the most important, 
thing that a computer buying 
businessman needs to do is to 
establish just what he or she 
needs the computer to do. If 
you cannot establish what the 
computer will do that an exist- 
ing manual system cannot 
achieve, youve probably 
talked yourself out of buying 
one! 

Assuming, however, _ that 

you can realistically justify the 
requirement, why else would 
you be reading this? — it is 
now time to sit down again 
and work out just what you 
expect the machine to han- 
dle. If, for example, you are 
doing a lot of repetitive letter 
writing, then a word process- 
ing package is an obvious 
must Add to that the fact that 
you are always writing to the 
same people and a utility to 
maintain a computerised ad- 
dress book and and take ad- 
dresses from it automatically 
becomes a necessity too. 

NOW DOUBLE IT 
Clear, logical thinking 
about your requirements, even 
down to the number of lines 
each address needs or the 
amount of clients your com- 
pany deals with will provide 
you with a master require- 

ment Now add at least as 
much again: you are, atter 
all, planning to expand now 

youve got over the manual 
bottleneck! At this point we 
havent considered a single 
proprietry package, program 
or computer by name or 
implication. This is a 
deliberate choice, what you 
have to do now is to find the 
ones that can meet your 
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requiremenis. 

Here, at last, is the point 
where you start to look at the 
various options available in 
the High Street multiples or 
the specialist retail shops. 
Take only the specification 
and get one of the shop staff 
to try to assemble a package 
of hardware and software that 
will meet it. If they cannot be 
bothered or just say that one 
machine or another will do 
anything you want, leave 
quietly and try elsewhere. 
Until you can see a system 
performing the types of tasks 
that you need, dont even 

begin to think of érdering, let 
alone paying. 

ELIMINATIONS 
It is likely that, by the end of 
a week or so of traipsing 
around, you will assemble a 
shortlist of computers and 
software packages. Now, and 

only now, can the elimination 
process begin. Check the 
various contenders tor price, 

service, backup in this coun- 

try, number of other packages 
that will run on them, expan- 
dability and so on Read the 
various reviews to see if any 
have known faults and sooner 
or later youll end up with, at 
least, two or three systems that 

appear to offer what you want. 
Now is the time to retum to 

the outlet or dealer who offers 
the best price on the machine 
and present your shopping list 
As a minimum requirement 
you will be looking for a sys- 
tem with two disks, a keyboard 

and screen, a printer and the 
necessary software. Add to 
this the immediate consum- 
ables like floppy disks, printer 
paper and ribbons and ask to 
see the whole thing 
demonstrated running the 
software you want in the way 
that you will be using it Once 
again, if the dealer is unhelp- 
ful, take your custom 
elsewhere — after all, you will 

be paying at least £1,000 and 

SHOPPING LIST 
So you ve decided you need a personal computer for your business — now 
what do you do? Well, the best first step would be to read this feature on 
how to shop, then browse through our factsheets and comparison table. 

maybe much, much more. 
Lack of service at the start is 
usually an indication that if 
things do go wrong you'll face 
even worse when you try to 
get your computer fixed or the 
software updated. 

The second buying criteria 
is to see if you can get the 
whole lot at one time and in 
one place. This apparently 
trivial requirement is often a 
severe problem for smaller 
outlets who cannot afford to 
hold large amounts of stock 
Going to a bigger dealer, and 
perhaps, paying a_ fraction 
more could be a worthwhile 
investment in terms of service 
and backup. 

The sheer time and effort 
involved in doing all the 

above yourself may persuade 
you to acquire the services of 
a consultant. Just as with the 
hardware and software there 
are good and bad in this field 
too. The national network of 
Microsystems centres run by 
the National Computing Centre 
in Manchester is probably the 
place to start; their prices are 
reasonable and they tend to 
stick with the accepted market 
leaders rather than recom- 
mending cut price but 
possibly problematical alter- 
natives. The consultant will 
require a good deal of your 
time as all the initial analysis 
of how you operate and 
what you are expecting to 
gain from a computer will still 
need to be accomplished. 

WARNINGS 
There is a great temptation 
these days to buy a ready-to- 
run computer which comes 
with bundled software. 
Reason seems to suggest that 
youll be able to get by with 
the standard software. Sure, 

youll get by but it's rather like 
buying a racing bike and fit 
ting it with 3-speed gears — 
you |] never get the best out of 
i! Regard the free software as 
just that Should it turn out to 

be pertectly adequate then 
youve made a little on the 
deal but always be prepared 
to buy the exact product that 
you need, even if it costs a 

little more. 
Beware, too, of the seduc- 

tive charms of the integrated 
package. These are, in 
general, the music centre of 

the software world in that they 
offer a collection of packages 
within a single wrapper. You 
might expect to get a word 
processor, a data base and a 

spreadsheet with, perhaps, a 
graphics package thrown in 
for good luck In general you 
find that the power of the parts 
isnt equal to the sum of the 
whole. 

One classic example is the 
Appleworks packages for the 
IIe and IIc systems which offer 
an excellent word processor, 
data base and spreadsheet 
but doesnt allow the word 
processor to use names and 

addresses in the data base to 
generate form letters! It must, 
in fairness, be stated that 

some of the integrated pack- 
ages do offer a simple and 
viable solution to many users 
needs but a better solution is 
to take the manager approach 
Here a_ single piece of 
software allows you to use a 
number of quite different pro- 
ducts as though they were 
integrated, the best of both 
worlds. 

Buying a business computer 

can be likened to buying a 
house. Once you ve moved in 
and arranged everything to fit 
its lovely. The trouble comes 
when its time to move to a 

larger one. Sod’s Law deter 
mines that youll have to leave 
the carpets, curtains and a 
whole lot besides behind 
when you move. Computers 
are much the same so its 
important to look forward and 
ensure that you can, at the 

very least, take the precious 
data with you when 
move to a newer or = 

bigger machine. 
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MANUFACTURER 
IBM 

UK SOURCE OF SUPPLY 
IBM authorised dealers 

PRICE 
£1,998 (ex VAT) to £4,140 (ex VAT) 

BUNDLED SOFTWARE 
Depends on dealer 

OPERATING SYSTEM 
PC-DOS (MS-DOS converted for IBM) or CP/M-86 

GENERAL DESCRIPTION Just the announcement that IBM 
was to enter the personal computer market rocked several major 
hardware manufacturers back on their heels. While the US market 
held its collective breath and waited to see just what would 
happen, the UK just got on with its business. The delay in 
introducing the PC over here meant that the ACT Sirius (the now 
defunct Victor 9000 in America) had effectively stolen the show. 
HARDWARE The system can be configured according to the 
users requirements: you can start with a single 320K disk and 64K 
or go the whole hog and have a 1|OMb Winchester, 512K of RAM 
and a 320K floppy disk — prices vary accordingly too! 

Based on Intel's 8088 8/16-bit processor, the system breaks no 
new ground at all except, possibly, in the provision of a really 
excellent keyboard that everyone else is now copying. The 
keyboard is certainly well equipped with numeric, cursor and 
function pads, it offers just about everything you are evér likely to 
want, but make sure that the software you buy makes good use of 
it The basic machine east gah s an 80-column monochrome 
display. Colour is avail abl eas an 
some versions as the scrolling has a’ bud which makes it pretty 
awful to watch. Pensa support includes a 
interface (IBM's PC Printer is really an Epson) but serial 
communications, joysticks and the rest come as extras. 

The graphic display formats vary according to whether you re 
using black and white or colour; the resolution is640 by 200 in 
monochrome, 320 by 200 in colour. IBM's graphics system uses 
all eight bits of each byte in the video RAM so each character has 
an extra byte associated with it to determine whether it's 
underlined, highlighted, inverted, and so on. The colour card 

supports eight background and 16 foreground colours and the 
extra expense is well worth it if you're into pretty graphics. 
SOFTWARE Given IBM's corporate muscle, it comes as little 
surprise to find that if you want to use any of the industry-standard 
packages youll find them on the IBM — just don't expect to find 
any bells or whistles attached. The kvted processing power 
makes it the 1984 equivalent of a 1982 Z80+64K+CP/M system. 
Some light relief is added, however, because as well as writing 
the PC-DOS operating system, Microsoft threw in one of the best 
pieces of software ever written — Flight Simulator. 
MARKET SECTOR In the UK the machine is regarded as a 
strictly business or professional computer and is almost certainly 
meeting resistance from the likes of Apricot, Sirius and Macintosh. 
It has done well though, in spite of its delayed arrival, and a loan 
from your bank manager is much more likely if the computer has a 
name he already knows. One wonders what kind of revenge IBM 
may be planning on Apple for their leap into 32-bit technology 
with the Macintosh. If IBM can produce a rival, even if it's in two 
years time, the whole vicious circle could start all over again. 

Just how many companies could survive that upheaval... 
SUPPORT The IBM PC may have a massive market penetration 
but that's due more to the third party support than their own 
efforts. Companies have used IBM's name as a vehicle to their 
own success, a marketing strategy that Apple have consistently 
used with their systems. 
Much of the support on the hardware side has been stifled by 

IBM's limited expansion facilities but the growth of the clone 
market has produced some remarkable add-ons; there's even an 
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ers of the globe, 

itroduced by the day. 
Apple emulator Software abounds from all corn 
the advertising speaks of packages being i: 
COMMENT The IBM PC simply has to be looked at in the 
context of being a workhorse compute! ke than a high- 

performance machine. While it has certc set the benchmark 
or the last year or so and acquired something Like ae of the total 
worldwide business market, the machine has no special technical 

features and in many ways looks just like an 8- bit CP) M machit ie 
of fay years ago. However, just as those standards are stil 

ng today so the IBM PC will be selling in five years nen 
“Neder s generation of business systems are already well 
beyond the PC i n technical capability and it looks increasingly as 

though the 32-bit processors will be the next standard. Much of 
the business scieton is based on 8-bit architecture, even today, 

nd it is a very 7 possibility that they will upgrade directly to 
ee RE mh ee ny oe, ee ne nae 32-bit machines. Although IBM's PCjr has had a disastrous start 

on both sides of the Atlantic, its recent re-vamp should make it a 
much more attractive entrypoint machine for the home/business 
user. It could just be that IBM knew what they were at all along 

and used the PCjr as market research to find out what the 
competition would do! 
THE CLONES Possibly the biggest single measure of the 
machine's acceptance as the 16-bit standard is the sheer volume 
of the clone market You can buy IBM look-alikes in portable as 
well as desktop versions from a dozen or so suppliers on both 
sides of the Atlantic. Even WH Smith are stocking a look-alike, the 
Ferranti-assembled Advance 86. Among the other, better known, 

systems vying for the PC buyer's attention are the Compaq range, 
Eagle's super fast Plus 2, Hyperion, Olivetti and the Televideo 
Tele- PC. While these are all highly compatible there are literally 
dozens of others including the new Encore from Osborne y's 
Model 2000 and the Graduate which turns your BBC Mic cro into a 

PC. 
Quite how much these clones really do duplicate the original 

varies from maker to maker but as most come with bundled 

software anyway it doesn't really matter. The end user is unlikely 
to buy one of each and share the disks between them. Probably 
the snote most used criterion for establishing the compatibility of 
a clone is getting the supplier to run Microsoft's Flight Simulator. 
While this is a good test in that it checks out the graphics, a much 
better assessment is to find the packages that you would want to 
run on the Saati! PC and then ask for those to be demonstrated. 
Many software houses employ dodges and shortcuts to speed up 
the IBM which simply won't work on the chosen clone. 
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ACT APRICOT 

MANUFACTURER 
ACT (UK) Ltd, 

Shenstone House, Dudley Road, 
Halesowen, 

West Midlands B63 3NT 

UK SOURCE OF SUPPLY 
ACT authorised dealers 

£1,495 (ex VAT) to £2,995 (ex VAT) 

BUN eee SOFTWARE 
BASIC, COBO 

OPERATING SYSTEM 
MS-DOS, CP/M-8 

, ouperCalc, Com: ond ' 

GENERAL DESCRIPTION The Apricot's sleek oo helped 
ACT set a new standard for oeten and portak dility in the 
business market. The idea of carrying your portable c computer 
between monitors is, to say the least, an interesting one. Keep the 

“ii 

12” one at the office and the 9” one at home, you know it makes 

sense! Packaged into a very slim white case with its detached 
keyboard, the system both looks nice and handles well The Sony 
3.5" discs help keep the | 
Powel, the machine is at 
ts Sirius predecessor. 
While ACT's original concept of a fully a machine 

complete with flat-screen plasma-type display went out of the 
window at a very early stage, the advent of the new 80 by 24 

LCD generation from Sha a and the like allowed ACT to produce 
the Rascal (see panel below 
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ors - 
RAM, the Apri despite its small size, offers considerable scope 

ie. f / i? © 

for expansion. If you need'go-faster maths, the 8087 

So processor can be fitted directly into t the main PC B. The internal 

used to expand the machine's memory 
Varese ‘ y Ut | of 768K. Apart from increases to the 

Apricots internal snepeete the single most popular expansion is 

likely to be the modem board which gives access to systems like 

Telecom Gold as well as remote contact with any other suitably 

ren throw the s ciieies in! 
The port Sa ard does feel rib: dead, the keys have a very short 

travel, and although it has all the func ion, cursor and numeric 

Keys a user could want it somehow lacks the quality of the rest of 
the unit. On a personal experience note, the Key board is the Only 

his view is a highly personal one but as the keyboard is the 
sole source of interaction with the machine it's something to watc 

or. ACT has fitted a mousehole to the Bide of the keyboard 

| t taken up 

ACT provide an asynchronous serial communications port sin 
a parallel (Centronics) printer port Both these can be configured 

) tre control. In theory the machine should, therefore, 

be capable of communicating with almost any printer or modem. 

cted to the Centronics port 
i ee Prot juced extra line feeds regard! internal 
switch setti the printer. The answer: Sai lied by shee 

14 — something that the manuals 
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BUSINESS MATTERS 

The dedicated monitor displays the usual 25 lines of 80 THE OTHER APRICOTS Following the successful introduction 
characters which are bit mapped to give 800 k y 400 pixels. ACT of the original Apricot, AC Giiowed with a double density drive 
have also made much of their two-line LCD display on the version and the hard disk equipped xi series. A detailed review of 
keyboard called the Microscreen. By using six touch sensitive the xi appeared in the August is issue of Computing Today so | 
panels, the Mic roscreen acts as a set of fu nction keys with wont go over that ground again 

oe 

programmable labels s as well as being a clock/calendar and four- Reluctant to let a good idea slip, ACT has also introduced the 
function calculator. Check the versioned software from third party Rascal series of Apricot compatibles. The Portable is a 13l]b, 
sources to see whether they make use of the Microscreen. It can Hitachi 80 by 25 LCD display equi Be d oes still mains 
make the difference between being user friendly and boringly powered, and look unlike almost any other computer } you ve ever 
normal! seen. ae ong its impressive features are a double-sided 720K 
SOFTWARE Bundled in with the Apricot is(according to ACT at Sony disk, 256K of RAM and ¢ on-board speech recognition. It 
least) £750 worth of business software. The inexperienced user ced the scene with two alt Apricots ts, the F] and F] E. avvnns 
will find the Manager an extremely user-friendly device for the Portable is priced até 1695, these are £995 and £79 
configuring the system an me loading various progra x1ms. The more respectively. 
computerate will probably find that the time saved by building he Apricot Portable, claimed by ACT to be aa most 
auto- boot discs and ignoring it completely is well worth it! Also advanced around, packs 256K of PRAM, a double-sided 720K 3.5” 
residing on the set of three disks are Supercalc, MBASIC isk, speech recognition and an LCD display into the weirdest 
COBOL, the MSX graphics extension to BASIC and sundry other shaped box ever. The detached keyboard links by infra-red, as 
bits and bobs. You also get a bunch of vouchers entitling you to a does the optional mouse/trackball. Providing speech recognition 
free copy of Concurrent CP, M-86 and Personal BASIC plus gives ACT a’ first in the field and, from the specification at least, i 
money off the range ol tf BOS software, UCSD Pascal and looks | y impre: Any set 0164 words from a vocabul ary af. 

Supercalc upgrade. 4096 can be accesse 1e time and both the ACT sourced 
As well as the usual crop of third party packages there's always packages supplied, Sketch and Diary, make use o Je feature. 
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ACT's own Pulsar range (which, peers: is also available for The driver does require a whopping 55K but it is 7 loaded 

the IBM PC). Of all their offerings, the most interesting must be the | when the application is making use of the system. DE 3 : 
TD 

File Transfer System which allows Apricots, Siri and IBMs to talk Possibly the single most obvious pointer to the future of 
to one another and even lets Apples chip in with data liles. computers in general comes in the way that the LCD display is 
MARKET SECTOR Desion ed for r the small business and configured. You can use it in iri text or graphics (640 by 256 
professional market, the Apricot will also appeal to Sirius users pixels) mode and simultaneously obtain c — graphics from the 

looking to expand but still maintain « 

~< C) 

cor sae! The innovative normal video output. If the LC D is turned on it does restrict the 

design and the decision to not quite follc low the IBM trail has led to number of colours supported (eight with it on as opposed to 16 
its warm welcome by the press on both tlantic. when it's off) but the resolution is kept the same. .W hat ree al lows 

While good reviews are not exactly money in the bank, there's you to do is to display text on the LCD, perfectly adequate for 
enough evidence to show that the machine meets th most normal applications, and simultaneously ee colour 
requirements of a very diverse section of the market yrapnics on a conventional monitor. 

SUPPORT Altemative hard discs were available from third party Although the Fl] and F1E look pretty much the same their 
suppliers before ACT ae t their own into the xi. Other hardware internal configuration differs quite considerably. The bigger, and 
add-ons are ee from a variety of sources. more expensive F] Soa ad a single, double-si ided 720K So ony 
COMMENT Havin seciied the Apricot as our standard office drive along with 256K of RAM that can be expanded to 768K. 
system some seven aia ago I've yet to find a good reason to The F1E has a standard 3.5” Gis sk nota 3] SK and 128K of RAM 

make me change my mind. The two we have only ferleet once and but there is an optional expansion Pack, « called the Business 
that was through a dod gy keyboard « assembly . The fact that the Upgrade Kit, that provides a ies 128K of RAM and MS-DOS. 
replacement failed was just bad luck AC T's service was 
excellent — something that cannot be said for certain ofl 

companies. 
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Black is beautiful: the Apricot 
xi, right, has an internal hard 
disk, while the new Portable, 
above, features an unusual 
design and voice recognition. 

The system normally runs under the Digital Research CP/M-86 
operating system. 

s 

Keyboards on both models are detached, like the one for the packages are three from Sorcin n; Superwriter, Supercalc and 
Portable, and use an infra- tad link ACT are happy that they have Superplanner as well as a sk etchin g program and a diary keeper. 
overcome the problems that dogged IBM's PCjr but j be st in case, Of all the problems that have caused comment about the 
they supply a'‘light pipe’ cable. Another « etacher d peripheral is a original Apricot, the most well-known is bea of the slow disk 
‘solid state mouse. Interestingly this . an be used et down as access. There is no obvious technical reason why the 3.5" drives 

well as a trackball, the ideal solution for the businessman who should be slower on the Apricot than in its is other implementations, 

doesn't have enough room on his desks for a mouse rink Further but the new machines have an upgraded BIOS in 32K ROM 
expansion ee possible by adding a common box that allows up | to and, according to those fortunate en an to have tried it out, they 
five extra boards to be plugged into the system bus. Hard disks in now go much faster. The move to ROM also frees more memory 
both 5 and 1OMb Winchester formats are also available. for Sp ications and ina standard configuration, that gives you 

The use of colour graphics 1 s one interesting facility provided on about 210K to play with. Imagine an adventure with graphics that 
the Fl] and F1E: 16 colours at a resolution of 320 by 256 or 4 big... 
colours at the maximum 640 by 256 resolution should give many Expect to see them in the dealers before the end of the Autumn 
systems a run for their money. Applications software is bundled in but if you want one I'd put an order in now because at those 
with all but the F1E and even that comes with Logo. Among the. prices, the F] and FIE should shift faster than Seb Coe’ 
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BUSINESS MATTERS 

APPLE IIC 
MANUFACTURER 
Apple Computer (UK) Ltd, 
Eastman Way, 

Hemel Hempstead, 
Hertfordshire HP2 7HO 

UK SOURCE OF SUPPLY 
Apple dealer network 

PRICE 
£925 (ex VAT) 

BUNDLED SOFTWARE 
Applesoft BASIC in ROM, six- disc training course 

OPERATING SYSTEM 
ProDOS or DOS 3.3 

GENERAL DESCIRPTION When Apple launched the Ile last 
year and then quietly introduced a whole load of extras from mice 

to hard disks earlier this year it became obvious that something 
else was in the works. The ‘something’ turned out to be the IIc, the 

biggest potential seller in the portable market yet. Based on the 
lle’s architecture and including a long- overdue upgrade to the software that it can run. While 
disk operating system, the designers squashed everything sents the | adozenorso packages, the Ic c, on its day of release, was 
display into a7.5lb, 12” by 11.25" by 2.25” box. Display options estimated to have a staggering 18,000 proven packages! Of 

include a matching style ‘ 9” mono chrome monitor, TV, colour these, and all the household names are in the list, the biggest 

monitor or an 80-column by 24-line LCD display — although the seller is likely to be Apple's own integrated St ee 
latter probably won't be available until the end of the year. This consists of a word processor, data base and spreads sii and 

As a computer the IIc is hardly a radical new design; the for£1775, it knocks spots off al “ll its rivals. It has its shortcomings; the 
original Apple was, after all, designed in 1976. However, as a word processor cannot use data base files to create form erat 

package it is intended to introduce disk-based computing to but for the average user it provides all the functions he or she is 
every sector of the market In designing the mouse into the IIc ever likely to need. 
itself Apple are also educating the user about such things as Launched at the same time were new versions of Pascal, Logo 

icons and pull-down menus. This makes them into potential and Access II. For reasons known only to the management at 
Macintosh or Lisa owners — long-term strategic planning on a Hemel Seales only the | asi t of that list has yet arrived on m\ 
grand scale? The original II and its update the I]+ may never desk and the order has been in since about April. Quite how the 
have sold in huge volumes (two million units worldwide since its management re- shuffle up iiate has affected the seertion is not 
launch in 1977) but Apple is banking on shifting an almost yet apparent but fingers do need to be extracted! 
unbelievable one million units s of the IIc this year. The biggest WOITY of all about the IIc is that some of the best 

HARDWARE The external design is very neat indeed — the known packages si imply wont work New versions are being 
stylists were responsible for the Walkman — but the choice of created but the time lapse between launch and availability may 
white as a casing colour is a little strange; it gets dirty very give the machine a slower start than Apple are hoping for. 

quickly. Internally, the machine looks just like a fully expanded Ile MARKET SECTOR Apple's own sales pitch is that the IIc is ‘For 
but with the obvious difference that i the major functions have work. For home. For everyw aa in peace It would take someone 

been ‘chipped’. Based on a CMOS version of the faithful 6502 a whole lot braver than me to try to argue with that 
processor along with 128K of RAM, the hardware offers a full 80- SUPPORT Apart from adding a printer, Apple launched two new 
column display, two serial ports, a mousehole and an expansion low-cost ones and a modem at the same time so there's not a lot 

port for the second disk. you really need to add. The system internal expansion capability 
Although the disk holds its usual 143K, the 514" format was of the II+ and Ile simply isn't there, so extra cards and second 

maintained tor compatibility although 3.5" drives may well processors cannot be added (by conventional means at least). 
appear as add-ons. ProDOS, the new disk operating system, is Both the normal complaints against the original Apples — not 
around eight times faster than the previous DOS 3.3 although the enough memory and only 40-column display — are dealt with 
latter is still supplied. Apple software generally carries the internally. 

appropriate DOS with it on the disk so it doesn't matter which you COMMENT Being a dedicated Ile user, the launch of the IIc 
use as long as you don't mix them. The keyboard features all the made me look seriously at having a second system to carry around. 
extra keys found on the Ile and the whole unit can be propped Sadly, the lorem ia I use most of all; Applewriter, Multiplan, 
forwards to make it easier to use. Cardbox and Brainstorm, just won't move across! The first pair 

The designers also boosted the graphics capabilities to 560 by really need two disks while the second pair are CP/M- based and 
192 pixels, double that of the Ile, and provided 16 colours rather I can't tit a second processor. 
than the normal eight. Sadly, they still left us with the revolting While my particular needs weren't met by the machine, the IIc 
colour mixing problem that makes Apple high resolution text look undoubtedly has mass appeal and the sheer volume of software 
like a technicolour snowstorm. that will work means that the machine should do very well indeed, 

SOFTWARE The one thing that the Apple II series has going for although | see it being used more as asuper home machine than “Ss, 
it compared with its many 8- bit rivals is the sheer volume of a business tool. = 

SENS AAI EPI TE EY ETSI OLS IS AIDE IE DED AG I AT EET EL NELLIE LLIN LIEDD ESE LS NE LE INE LEE LEI ELLE E LI LLE IE PE OLE AY CES OBE TENE IEG SBS IO SBME ILO LAE NOOR HEI 
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COMPARISON TABLE 

42 

Macintosh Apple IIc IBM PC 

; ] F } 

Mechanical] Mechanical Mechanical 
Co neo ‘ela! 

58 63 83 

Optional No Yes 

No Keys only Yes 

No No 1Q 

9 inch mono 

Monitor/TV Monitor 

Optional 
As required 24 by 40/80 24 by 80 

. : 640 by 200 
3eing developed 960 by 192 Optional 

l6 Mode dependent 

] 

Optional 
) Optional 

Supplied Interface only Third party 
Polyphonic Beep only Beep only 

: Yes 

Apple's own ProDOS/DOS 3.3 PC-DOS 

: ] 2 

Expected - Optional 

Second disc Second disc Yes 

Supplied Selection S 
Selection Selection Selectior 

Selection Selection Selection 

Supplied Selection Selection 

Selection Sele | 
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Comparison Table 
2 ee 

IBMPCjr ACT Apricot ACT Portable SYSTEM 
PROCESSOR 

8088 8086 8086 Device 

8/16 16 16 Number of bits 

MEMORY 
64K 256K 256K Total RAM 

128K 768K 768K Maximum RAM 

= Le 32K Total ROM 

_— _— KEYBOARD 
ee Mechanic >chanical 

Chiclet ae shone Keyboard type 
62 6 92 QWERTY keys 
No Yes Yes Numeric pad 
Yes Yes Yes Cursor pad 
No 6 lO Function keys 

DISPLAY 

LCD flat screen Integral display 

Monitor Monitor Monitor External display 

’ Microscreen Integral LCD/Plasma display 

24 by 80 24 by 80 25 by 80 Text 
640 by 200 800 by 400 640 by 256 Monochrome graphics 

640 by 200 640 by 256 Colour graphics 
Mode dependent : Mode dependent Available colours 

Sprites 

INTERFACES 
] Parallel 

Optional Serial 

Optional Joystick 

- Optional Optional Mouse 
Beep only Beep only Beep only Sound 

Yes Yes Yes Expansion bus 

STORAGE 
(S-DOS CP/M-£ : ; PC-DOS MS-DOS CP/M-86 MS-DOS CP/M-86 DOS 

: 2 ] 35.0 CAIsc 

: : 9.29 disc 

. Optional Optional Winchester 

Ves Yes Voss Expansion 
; Microdrive 

SOFTWARE 

Selection Selection Supplied Wordprocessor 

Selection velection Selection Data Base 
Selection che neta Supplied Spreadsheet 

Selection Selection Supplied Graphics 

Selection . Games 

ee ae ”; LANGUAGES 
Supplied saa a ic Supplied Interpreted BASIC 

Yes Yes Yes Compiled BASIC 

Yes Yes Yes Pascal 

Yes Yes Yes Assembler 

Yes Yes Yes Others 

APPLICATIONS 

No Yes Yes (as portable Business 
Yes Yes No Home/Business 

“ £1395 £1695 ENTRY LEVEL PRICE 

[SAR MERRITT NTT TED Bale RR RRS ERR ARRAS AGE ORR ARIE Ba OE I TC EE SRO FTO NA ANB EIO BOS EAM E INE P HT NOCICEPTORS RES ESE STATA 

COMPUTING TODAY NOVEMBER 1984 43 



ACT Fl Commodore SX64 Osborne 01 Osborne Executive 

8086 6510 ZB0A Z80A 
16 8 8 8 
i e—s—“#L 

256K 64K O4K 64K 
768K 64K 64K 64K 

32K 26K 4K AK 

Mechanical Mechanica] Mechanical Mechanical 

92 66 69 69 
Yes No Yes Yes 
Yes Keys only Yes Yes 
10 4 (8 functions) No No 

eee 

—— Sinch mono 7inch mono J1Incn COIOUr Witivvs = Li il | 

ou Monitor Monitor/TV Monitor/TV 

24 by 80 25 by 40 24 by 52 24 by 80 
640 by 256 : ; ; 
640 by 256 320 by 200 

Mode dependent 16 

- 8 

erste 

ees 

| l ] 

2 

Optional 

Beep only 3 channels 

Yes O 

| 

e ™~ / — 
; 

Yt. / 
‘ j 

| : 
‘ l 2 2 

Optional . 
Yes Yes 

Sess sen nneennensnmmsueses 

Supplied Supplied Supplied Supplied 

Selection Supplied Supplied Supplied 

Supplied Supplied Supplied Supplied 
Supplied Selection E : 

- Selection 

i la a cal ag sso tig a i 

Supplied Supplied Supplied Supplied 

Yes Yes Supplied Supplied 
Yes - Yes Yes 
Yes Yes Yes Yes 
Yes Yes . : 

Sin ait tS hea pce i a ns 

Yes As portable As portable As portable 
Yes Yes Yes Yes 

Gani il alike ee di epi clic ee nc ahi a 
£995 £895 £795 E1295 

SAN SNARE CT TOTP IE OB IT TE TAPE PSP BENS NUR IIIA OE ORR AGES OTE RI ERE ASE SENS | SE SIR A PEI PIS RR IRE? PSL DOLE PPO 
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* Comparison Table 

Osborne Encore Sinclair QL Grid Portable SYSTEM 
PROCESSOR 

8086 68008 8086/8087 Device 
16 8 16 Number of bits 
eee 

MEMORY 
128K 128K 256K Total RAM 
512K 640K 912K Maximum RAM 

= 32K (48K) 16K Total ROM 

$e 
| KEYBOARD 

Mechanical Membrane Mechanical Keyboard type 
63 65 57 QWERTY keys 
Yes No No Numeric pad 
Yes Keys only No Cursor pad 
10 5 No Function keys 

DISPLAY 
LCD flat screen 5 Electroluminescent Integral display 

- Monitor/TV : External display 
Integral , Integral LCD/Plasma display 
16 by 80 25 by 85 24 by 80 Text 

480 by 128 m 320 by 240 Monochrome graphics 
- 512 by 256 : Colour graphics 

Mode dependent - Available colours 
; Sprites 

INTERFACES 

] 2 Seria 

- Mouse 
Yes Sound 
Yes Yes Expansion bus 

sensing teense esi 5 

STORAGE 
MS-DOS QDOS Grid-OS/MS-DOS DOS 

: : 3.5 disc 
| . Optional ae disc 

Promised Optional Winchester 
Yes Microdrive only Discs via server Expansion 

Zz 7 Microdrive 

ts ess es srs 

SOFTWARE 
Supplied Supplied Optional (in ROM) Wordprocessor 
Selection Supplied Optional (in ROM) Data Base 
Selection Supplied Optional (in ROM) Spreadsheet 
Selection Supplied Optional (in ROM) Graphics 
Selection Promised : Games 
snes 

LANGUAGES 
Selection Supplied Interpreted BASIC 
Selection No Compiled BASIC 
Selection Promised Via server Pascal 
Selection Promised Via server Assembler 
Selection Promised Via server Others 

APPLICATIONS 
As portable Unlikely Yes (as portable) Business 

Yes Yes No Home/Business 

Available November £399 £3595 ENTRY LEVEL PRICE = 

6 A LE LES TTT ER oe CEI oF OPE SST ER ETT I TRIN PIETER PE EWE SILO EAS EIA CE SS A SAI AIS PA IO lS A TRS STAIN AE a A EEA 
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APPLE 
MACINTOSH 

MANUFACTURER 
Apple Computer (UK) Ltd, 
Eastman Way, 
Hemel Hempstead, 

Hertfordshire HP2 7HO 

UK SOURCE OF SUPPLY 
Apple dealer network 

PRICE 
£1,795 (ex VAT) 

BUNDLED SOFTWARE 
Launch offer includes MacWrite and MacPain 

sale G SYSTEM 
Apple's owr 

GENERAL DESCRIPTION Based around the’ desktop- metaphor 
concept developed for its aes runner, the Lisa, the Macintosh o1 
Mac — as it is affectionately known — must be about the most 
idiot- proof machine yet Biss sare 5 agian ion is kept to a minimum 
and by using the mouse as a super-fast of cursor keys, the 
main functions of the sea and, more importantly, the 

sine ae as software controlled py 8 screen symb ls, called 
icons. For the total co ae a novice this is an excellent way to dc 

SEE ATT OT PTET SE Le MES OL PTT LIA NET LPT YEN BON ONS BARRE AN EL A SAR NBN ORL ES MRE NRCC STAD CR TRF RRR SS OT 
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>|] find 
, gare lty : ° 

ih Seer 7 De ae ; ; NAA IALITS 
things. Untortunately, the Con LpUTer | iterate may Ve 

constantly moving between keyboard and mouse and back again 
to perform the most trivial of tasks somewhat Imtating. 

Existing Lisa users can gain full compatabili ity with the 
hAnweantneb, 4 . ocrnaiic oh Coles om ora ~ . Macintosh through a package called MacWorks or hey can get 

ns to communi nals through a promised, but not yet 
slivered, local area network. In both the USA and the UK the 

shed its projected sales figures and in America it 

reduced IBM's struggling PC junior to an also-ran. It undoubtedly 
yuirks t] may tind frustrating but it 

isnt really aimed at that sort o of marketplace. 
HARDWARE \ N’ 
680C C G, Dp 

8; qd 
>} 
Q 'é2) r 

+ 

Q ~(: _— 

x 19a. re mnbhitoa rt ao r ~can ~ > 

ith ILS GECHUTSCt S IC oc A 

©. — O VU D SD 
w: 

gq O 

— 

—/ ce ar comes in a super ge. Its 
‘footprint — Americanese oe how much desktop space it takes 
up — is not that much bigger than a telephone. Its overall 
sates’ s are 10.9” by shia and it stands just 13.5" high. 

7 

etached keyboard is also pretty tidy but the mouse, on th 
cae 4 akes up more space : than the conventional full-sized iy od | ea | p 

something like an IBM! 
nain electronics are packed onto just one PCB with a 

D 

second providing the monitor drive and power supply. toes: y 
the single most important c chip att r the CPU is a 64K ROM wt 
contains all the routines to handle icons, window , pull dow Nn 
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= menus and so on. Apple have only provided ees of TRAM 
seems rather small it's because they are wait 

bit RAM chips before they produce the 512K v version tied 
FatMac. (Presumably a 1 rather prominent fastfood chain had prior 
claims on the other po high resolution 
monochrome moni tor is is also packed into ~ box and this 
supports 512 by 342 pixels. All i displa ys are > produced on a pixel 

basis, even the text, and that's why the output looks so good. 

ccording to American media sources, pian are planning a 
colour version (something that had been strongly denied at the 

launch) but don't mh to see it for about a year. One of the 
companies supposed to have received a prototy pe is Lucasfilm. | 
siti what they are going to use it for... 

A single Sony 35 disk is built in and va 
Beate external, drive is supposed to be available but ihe 

demand for the machine has meant that most of the driv 
being used to make Macs and not ada- 

second disk, Mac has interfaces for its mouse, two serial ports 

(one for the Imageprinter, the other for At alanaler a 

polyphonic sound port. Oh, and there's an on-board clock 
calendar too! 
SOFTWARE The Maci 
fairly limited word proc 
period, but virtually eve 
ever seen is scheduled 

promised and ‘soon-to- ee, is 
least) spreadsheet on a et, Multiplan from Microsoft. Of the 
languages that are aban ie only BASIC and Forth are current tly 
available (an American software hou just started s hipping a 
version of C) but there's a whole lot more to come from Pascal 

DB 
CC 

= >! \ 
sib] eS name! j 

holds some 400K — a 

Ss Cre 

n units! Apart from this 

osh comes complete with MacWrite (a 
ae and MacPaint during the launch 

| that the business market has 

Included among these 
the best (in my opinion at 

lise has j 
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BUSINESS MATTERS 
ATTN A TTT I LTE HP LEO OSE DRS EL POS IO RE PBR | BL PEAT AE SINE ONE TET ITER OS TREE I CERT PRES I: EL A a a ES 

Currently the major software developers are being 
encouraged to do it on Lisa in C and move it across in machine 

code, but Apple an: nounned recently that an assembler/ editor/ 
debugger w ll be available for Mac later this year. All this support 
for a product that wasn't even complete at the time the deals were 
struck s speaks vol umes for the industry's faith in the new machine. 
Time alone will tell if it has «|. been justified. 
MARKET SECTOR App = ‘hemselves have targeted their 
campaign directly at the 20 — of the business sector who have no 
personal computing systen’s. However, its price may also make it 
ene to writers, designers and so on who were thinking of 
buying a top-end home/] business computer. eg! also follow the 
same ‘ktoind loyalty’ pues ts hat Jack Tramiel used to preach 
when h thwas head of Commodore. The philosophy that today's 
student.bwill become onaeeae corporate decision makers is far 
from being a bad one. It also means that students get cheap 
hardware which is no bad thing in itself. 
SUPPORT Apple's policy of supporting third party development 
of both hardware and software is already running in overdrive for 

the ae There are hard disks, plotters, printers and a whole 
bunch of other add-ons but at the moment few have made it 
CICrOSs s the Atlantic. If you want it and Apple doesn't supply it try 
one of the specialist dealers like Pete & Pam (now, ae baias 
boringly, known as P&P Micro Distributors) or Personal Computers 

and they 1] probably be able to find it. 

COMMENT Ma cfever can be catching! You can spot the 
symptoms by Jan eye on your post or inter- office memos 

as Maclov ers can t resist coverin documents with pretty little 
doodles and multiple font styles. The disease, sadly, has no 

nown cure and removal of the offending object can cause severe 

ses of'cold | turkey’. You either love it and accept its faults with 
ace or you hate its super user friendly slowness... 

kee ping 

Ca 
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OSBORNE 01 
EAECUTIVE 

MANUFACTURER 
Osbome UK, 
38 Tanners Drive, 

Blakelands North, 

Milton Keynes, 

Buckinghamshire MK14 5LL 

UK SOURCE OF SUPPLY 
Multiple Outlets 

PRICE 
£945 (ex VAT) to £1,595 (ex VAT) but watch for bargains! 

BUNDLED SOFTWARE 
WordStar, Mailmerge, SuperCalc, MBASIC, CBASIC (plus 
others!) 

48 

OSBORNE 1 

BOTT 

OPERATING SYSTEM 
CP/M-80 (CP/M Plus on the Executive) 

GENERAL DESCRIPTION This is the original portable business 
computer conceived by expatriate Adam Osborne that 
everyone thought was doomed to instant failure and then 
scrambled to copy. Following a couple of years of 'Hypergrowth’, 
the Osborne empire collapsed although the UK operation 
survived remarkably unscathed and even the American parent 
looks set to rise, Phoenix like, from its ashes. 

The actual machine was no innovation, it was just a portable 
version of a standard CP/M system. The reason many ot its 
opponents regarded it as a serious threat was because of the 
bundled software. Included in the already very reasonable price 
were WordsStar, Mailmerge, Supercalc and two versions of BASIC. 
To buy the software on its own would have cost the end-user 
nearly as much again as the hardware yet Osborne was giving it 
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all away for free. The results of this direct challenge to th 
computer makers had previously done bitin: are still 
seen today. 

HARDWARE A traditionally y designed Z80 with 64K of RAM — 
Osborne himsel : oe it as cael ig B ain vanilla’ — the iene 

poteionieniiy, ake was he way xa the ne system with its 
5° monitor, twin disk drives and detached keyboard were packed 
into a luggable 241b box. 

The CP/M implementation suffers slightly as a result of the puny 
1OOK per disk iat riche capacity. Later versions of the machine 
had the option of double density drives. The use of a fully memory 
mapped screen (so scrolling can be achieved to compensate for 
the reduced viewing area) means that the user only gets 54K for 
applications programs. 

SOFTWARE In the unlikely event that the user should be 
unsatisfied with the bundled package she or she got for 
virtually any standard CP/M package will run on the Executive. 
The smaller screened 01 works best with software tailored to its 

scrolling window system but you could always use a full-size 
monitor screen which supports the full 80 columns. If the machine 
is going to be used as a stand-alone computer rather than as a 
portable, it is probably safer to go for the more expensive 
Executive. 

MARKET SECTOR As the original pean ae machine 
supplied with bundled software, the Ol (and to a lesser extent the 
Executive) have already taken their slice of Phew ailable market. 
Following the US collapse and the subsequent down- pricing, the 
Lae now has considerable appeal for the growing home; 
business sector and even offers good value to the serious home 
user. Quite how long this momentum will last may well be 

determined by the remaining stock of machines. But for anyone 
looking for a CP/M based portable with industry standard 
software then this has to be the machine to buy — provided you 
get a cast-iron guarantee of service. 

SUPPORT Apart from upgrading an older system to double 
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ensity - ks or add 

you reall 

to choose from. 

COMMENT Beitore | 
an 

« BUSINESS MATTERS 

ng an 80-column facility, there isn't a lot that 
lly need to ad A printer and a modem are about the 

only two obvious extra peripherals and there are plenty of those 

ournalists were seduced by the Tandy 100 
d its various clones or the new Epson PX-8, this was the 

machine we eee eae to drag around with us. Time has passed the 
but the value for money aspect still operates ee concept b 

in its I 

an 4 
UA 

IVoOu ? nals if you want access to the vast CP/M library 
wantnisis need to move the beast from place to place. 

THE NEW ENCORE As promised, Osborne released their IBM 
PC-compatible portable earlier this year. Ingeniously spiaeiye to 

1g machine case, the Encore uses a 16-line LCD look like a sewir 

displa 

system can, and \ 

ae C 

patt 

~y 

NA 

tte 

= 
WU 

r. m 
Lilt In I 

It nev fer Appe 

for parallel pn 

modems or 

On 

S supposed J 

soft WV rare. 

ay (the 25-1] ne ones werent av ailable at that time but the 
|! be upgraded when they are) and features a 

CMOS 8086 with 08K of RAM. Supplied as standard with a 
single disk, there are options for a second drive and a RAM (or 
cac so disk to be fitted. 

or the mano Or woman on the move, there's also supposed to 
1 and the whole thing can be powered from a 

’ pack which gives about five hours use. One hopes that 
the ghost of the original 01 battery pack has been laid to rest — 

odem 

ared! Stan dard interfaces supplied are Centronics 
Sek and a serial port for anything else like external 

ications. commun 

the software side, the system runs under MS-DOS and is 

to be fully con 
What this effectively mear 

ne with ‘well-behaved’ IBM 
s is that it will only run > 

software that has been written A obey the rules: the 16 line screen 

res 
J1- 

. a+; rr | ~~ 
StTicCuON Wil 1! ntroduc 

Pe a Ce x Osbome have 'forced’ the Lotus 1 

ce problems of i its own anyway. Interestingly, O 
-2-3 package to operate 

correctly by writing a special boot program. The only bundled 
software is NewWo 

be 
année: ‘ ( 
w \ A LNA 

comes available i 

A 

- =~ 

aia, @ 8 

xX — 

rd, 

in vol 
ae er 

AN/2 ib \ALIXA, 

qa age look-alike, but by the time it 
1e there may be more. Expect to pay 

with a full 25-line display, it both looks 
cy 
NA 

LLLLELLLLOL ERLE les 
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COMMODORE 

MANUFACTURER 
Commodore (UK) Ltd, 
675 Ajax Avenue, 

Slough, 
Berkshire 

UK SOURCE OF SUPPLY 
High Street/ dealer network 

PRICE 
£895 

BUNDLED SOFTWARE 
BASIC 2.0 in ROM, EasyScript, EasyFile, Future Finance 

OPERATING SYSTEM 
Commodore's own 

GENERAL DESCRIPTION Designed around the existing 
hardware of the popular Commodore 64 home computer, the SX- 
64 was Commodore's shot at tackling the portable/ business 
sector. Whereas the original home system was well suited to its 

market with graphics, sprites and sound, the latter two of those 
facilities have little if any real application to the serious 
businessman. 

Pitched into a market dominated by the likes of Osborne, 
Compag and Hyperion, the machine arrived too late in 1 this 
country to challenge the serious end of the market. Add to this the 
launch of the Apple IIc and one really begins to once: whether 
the SX-64 has a business future at all. Commodore themselves 
must be worried, they are currently looking at producing the 
Hyperion machine under licence. 
HARDWARE Although the SX-64 is ‘based on’ the original 
machine, there has been substantial re design of the various 
internal circuitry. Using a6510, an upgraded version of the 6502, 
and equipped with the now famous elephantine 64K of RAM, the 
SX-64 still uses most of the original Commodore standard chips 
such as the SID. On the interface side, there's a parallel user port 
that can be adapt =o to drive the IEEE 488 devices, two nine- pin 
joystick/ serial interface connectors and two DIN-type sockets that 
support the serial interface for disks, printers and the full sized 
colour monitor. There is no way to connect either the original 
Commodore cassette unit or a standard television set which means 
that you ve got to buy the Spare monitor if you want a 
bigger display. Test display on the 5” colour monitor is the 
standard 25 lines of 40 Ts re rs and is quite legible, although a 
full-sized display is really needed for non- remote operation. 

The keyboard is detached and acts as the lid to the case. A 
cable links it to the underside of the main unit. Neglecting to 
remove the cable before swinging the handle to the carrying 
position can neatly smash the keyboard plug. The handle itself 
definitely needs re-designing as soon as possible — it seems to 
be intended to make the SX-64 uncarryable as it cuts into the 

hands. 
SOFTWARE Bundled in with the machine are Easy Script, Easy 
File and Future Finance. The speed of the internal disk drive is 
barely better than a fast cassette interface, indeed there are now 
some turbo loading cassette systems which load faster than disc 
Sadly the lack of a cassette interface means that you can't use this 
software with the SX-64. Commodore are now offering a fast | Mb 
disc but that requires extra hardware as it uses the IEEE standard 
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X~64 

o VV SS 

bus rather than the serial one provided. 
MARKET SECTOR While Commodore would love to see the 
machine being used as a serious business portable, the speed of 
the disks and the vast amount of games software available will 
probably i wer the nian to the S 

Fe 40) 
2 ” Ww 

home/business level. It also 
looks very attractive to the serious home user looking for a disk- 
based system with a high entertainment content 

CONTENT As well as being able to add extra disk drives 
extemally or adapt to use the faster IEEE drives, Commodore offer 
a range of printers, a pen plotter, the VIC modem and a choice of 
monitors. 

COMMENT In pure tec : hnology terms, the SX-64 is now far too 
dated to achieve success in the business sector. As a top-end 
home machine, the substantial softwar e support makes it 

attractive, just as the original PET su rvived w ell past its time. The 
recent announcement of the cut down'16' to are the even 
more aged iVIC 20, and the Plus ‘A with its bundled ROM software 
may make the potential buyer consider these instead. However, 
they are still fundamentally the same machines in a different 
wrapper and suffer the same agonising faults. In today's 
marketplace you may do better by taking the Apple IIc route or, if 
youre really serious about a portable powerhouse, the 
Apricot Portable. As a pure home computer though, it still 
takes a lot of beating. 
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REVIEW: Sinclair QL 

eviewerls, you may well 
imagine, perch high in 
their ivory towers and 

have alot offun playing with the 
latest personal computers. Nor- 
mally this vision is not too far 
from the truth. We do get early 
versions of machines to play 
with and get a feel for — then, 

generally later, we get the 
genuine article to review. 
Manufacturers are usually fairly 
flexible in their approach to us: 
allowing a reviewer a month 
with the product ensures that by 
the time the article gets into 
print it will, or should, accur- 

ately reflect the new system's 
strengths and weaknesses. 
Some magazines with a 

penchant for sticking 
‘EXCLUSIVE’ in pretty colours 
on their front covers seem to 
adopt the attitude that even a 
press briefing can provide sutti- 
cient information to actually 
write a‘review. This practice is 
generally dangerous for, at the 

least, the ‘reviewer is mislead- 

ing the readership and, 
possibly worse, these early arti- 
cles can stimulate the market for 
what is essentially an unfin- 
ished product. 

Writing a pre-release review 
certainly is not wrong. It's just 
something that needs to be 
handled very carefully indeed. 
Doyen of the computer 
magazine world, Byte, recently, 
and publicly, stated their 

revised reviewing policy be- 
cause they felt that they hadn't 
been making the distinction 
between Preview and Review 
clear enough. Perhaps some 
UK magazines could learn a 
lesson or two here? 

wn ye weer 
penne 

i“ 

wuone 

Of all the computer manufac- 
turers around it's probably fair 
to say that Sinclair commands 
the most ‘instant press cover 
age. Ever since the launch of 
the original ZX80, each suc- 
cessive machine has attracted 
more and more attention than 
the last. Each launch has also 
been dogged by ever-longer 
production delays coupled 
with bigger demands. The 

rn T 
f \ original launch of the OL to the 

assembled multitudes of Press 
was on January 12th, and much 
was made of the fact that the 
machine would be delivered 
within 28 days if you ordered 
there and then. 

To establish the veracity of 
this fact at least three journalists 

of my acquaintance parted with 
their personal, hard earned 

cheques orcredit card numbers 
while the launch was still in pro- 
gress. I must confess to having 
been a little battled by all the 
fuss at the launch; the machine 

may be interesting but there's 
nothing that outstanding about 

it even bundled software has 

been done before! 

THE DELAYS 
START NOW 
It almost goes without saying 
these days that if someone 

~ — - » +nnNne r | 
launches today and promises 
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you might get the goods in a 

month! In the computer field 
Sinclair has been as guilty as all 
the others of promising things 
that it patently couldn't deliver. 
Indeed, about the only com- 
puter company to meet its 

release date in recent months 
(oreven years, come tothat) has 

been the complete outsider, 

AT LAST 

Henry Budgett 

THE OL 
Seven months after the launch of 
the QL, we had just about given up 
on a review model Suddenly Sin- 
clair rang out of the blue and two 
hours later we had one, albeit for a 
week only. This is not as long a 
time in journalism as it is in polli- 
tics, but here’s what we managed 
to discover. 

Amstrad. Needless to say, 
the computer magazines 

immediately started tearing 
Sinclair to shreds and although 
the first units crept out at the 
beginning of May they were 
burdened by the presence of a 

16K EPROM hanging out of the 
cartridge port. This Kludge con- 
tained the bits of SuperBASIC 
and QDOS that the program- 
mers at Cambridge couldn't 
quite get to fit inside! With at 
least20,000 OLs out and about 

as this review is written, Sinclair 
is now delivering the’real thing 

originally- 
features like con- 

currency} m to have been 
lost along the way. 

To make things up to the bay- 
ing packs of who 
couldn't get machines to play 
with, Sinclair also arranged 
trips to the factory to see the OL 

and talk with the Psion pro- 
grammers. Stories about the 
chaos which resulted as Ver 
sion X software failed to run on 
Version Y machines have now 
passed into legend and aren't 
worth repeating here. What | 
wanted was the real thing, inthe 

peace and quiet of my home 
and not a trip to Cambridge! 

The problem of the reviewer 
is now one of time. Having 

waited since the day of the 
launch to get a genuine, as- 
promised-to- the- public OL 

rather than a kludged-up pro- 
totype, he now discovers that 
Sinclair will only let him keep it 
for a week A week to them 
means, at best, four evenings 

and half of a weekend in which 
to tackle the innermost secrets 
of the computer and its accom- 

] 
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reviewers 
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panying software. Just the 
briefest of looks at the 
documentation and a quick run 
through Quill and Easel re- 

vealed that to do a serious 

review of the software alone 
would need the Sinclair-allo- 

cated week with each! Ah, how 

those other superhuman re- 
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viewers must have worked to 

get all that information in just a 
day at Cambridge! 

So, a decision had to be 
taken about the way in which 
this review would be tackled. 

Those expecting an in-depth 
review of the various Psion pac- 
kages bundled in with the OL 

are, I'm afraid, going to have to 
wait. What you have here is a 
nutshell review of the machine 

as it came, the hardware 

environment that the software 
inhabits and a brief note or two 
on the packages themselves. 

OPEN THE BOX 
Packed into the substantial 
polystyrene box is, more or 
less, what you would expect 
if youd ever opened a Sin- 
clair Research parcel 
before. The OL is like 

everything theyve made 
since the ZX80, in a stylish 
black plastic case. No 
splotches of colour here — 
the case is black, the keys 

are black with white letter- 
ing... Hang on, something's 
wrong: Ah, he's abandoned 
that quirky singlekey key- 
word entry system _ that 
reduced competent typists 
to gibbering wrecks on the 
ZX Spectrum. 

He's also done the decent 
thing and stuck a_ proper 
keyboard on it Well, let's be 
fair, what's been fitted looks 
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like a decent keyboard (it's 
very similar to the NCR Deci- 
sion Mate in styling) but the 
instant you touch it you 
realise that lurking under the 
hard keytops is that good old 
membrane system! The 
unrelieved monotony of the 
black is relieved (Uh, that's 
not right— Ed) by some 
rather snazzy ribbing and a 
chunky, heatsink- looking 
finned area at the rear. 
Shame that they didn't pro- 
vide any holes for the hot air 
to get out through, though... 
The keyboard is as near 
‘standard as any and fea- 
tures all the usual keys you 
would expect to find on an 
upmarket personal mach- 
ine; its even got a column of 
five function keys on the right 
which are heavily used by 
the four Psion packages. 

The area to the right of the 
keyboard is slightly raised 
and the two QOL Microdrives 

live underneath. Cartridges 
are fed to them (literally, one 

feels at times) through a cou- 
ple of slots at the front Two 
red LEDs indicate which of 
the drives is in operation — 
thats the one that you 
mustnt pull the cartridge out 
of A third, yellow, LED is 

located at the bottom left of 
the keyboard and is sup 
posed to indicate that the 
power is on; | say “supposed 

to’ because the _ thing 
glowed so dimly I didn't 
even realise what it was sup- 
posed to do at first— I sus 
pect a fault here rather than 
a deliberate error. Oh, yes, | 

rearly forgot— there is no 
power switch. 

The front and sides of the 
keyboard overhang the 
base plinth by about 10 mm 
(the whole case measures 
some 4/75 mm by 140 mm by 
590mm and weighs 1.2 kg) 
and conceal the various soc- 
kets from first glance. On the 
left of the keyboard is (or 
should be, but ours was mis- 
sing) a plastic cap covering 

the hole for promised RAM 
and disc expansions to slot 
into. The connector inside is 
well recessed— the moda- 
ules are going to be quite big 
by the looks of things — and 
is a 64-way Euroconnector. 

On the right of the keyboard 
is a tamiliarlooking edge 
connector that will allow you 
to expand your Microdrive 
capacity up to a total of 
eight Just above and be- 
hind is... Great Scott its a 

Reset button! Press this and 
the machine will totally reset 
itself (shame about what 

ever you had in memory), 
and return you to the initial 
power-on state. It also 
makes remarkably pretty 
patterns on the screen as the 

RAM clears! 

The back panel contains 
a host of socketry. From left to 
right (looking at the back) we 
have; two Local Area Net 

work sockets (3.5 mm jack as 
on the Interface 1), the three- 

pin power cable, and a monr- 
itor port (eight pin DIN which 
doesn't work with Microvitec 
monitors, but does with 

Hitachi and Sanyo if you can 
afford the £14 that Sinclair 
Research will charge you for 
the lead). Next to this is a 
standard phono socket 
which is the modulated UHF 
output, and then comes a 
row of four of those lovely lit- 
tle sockets that British 
Telecom is now fitting all 
over the place. Nice, sturdy, 
well-designed things, but 
have you ever tried to buy 
cables for them? As a 
genuine reader service !'ll let 
you know that Verospeed 
stock them but I'm sure that 
other places do as well. 

The first pair are labelled 
SER 1 and SER 2 and provide 
the RS232 serial ports: the 
second pair are labelled 
CTL 1 and CTL 2 and are the 
joystick ports. Although 
there are two serial ports the 
signals appear as mirror 
images of each other, useful 

for certain common RS232 
problems where you. are 
never quite sure whether 
youre DCE or DTE/ One of 
the more frustrating things 
about the two serial ports is 
that both input and output 
have to be set to the same 
baud rate, making them use- 
less for operation with a sys- 
tem like Prestel. 

Quite why Sinclair ‘put 
joystick ports on a business 
machine is a little bit of a 
mystery. It could be that they 
want to add a mouse at a 
later date, but the system's 
soltware doesnt seem cap- 
able of handling it except 
through SuperBASIC. 

Finally there is the edge 
connector socket for the 
ROM cartridge which, until 
recently, has been the home 
for the Kludge board. 
Although it is the same size 
and shape as the one found 
on the Spectrum's Interface 
2, the cartridges from that 
machine will obviously not 
work with the OL (wrong pro- 
cessor). Psion are promising 
to put later versions of their 

packages into ROM _ and, 
presumably, this is where 
they'll plug in, but more com- 
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ment on this later. 

The underside of the box 
is held on by a number of 
screws and there are six rub- 
ber feet The instant feel of 
the QL is that it is too flat to 
type on, and Sinclair have 
provided three extension 
feet to raise the back of the 
case to a _ better typing 
angle. The politest word | 
can find to describe them is 
useless! Packed into the box 
along with the QOL is a 
chunky power supply _ brick 
in matching black plastic, 

the ring-bound manual, a 
handful of leads _ including 
the free RS232 lead and two 
packs of four Microdrive car- 
tridges; one of blanks and 
the other with the four pac- 
kages. The review machine 
came with a second copy of 
Abacus, a blank cartridge 

stuffed in the drives and only 
two blanks... 

THE MACHINE 
INSIDE 
Undoing the front and rear 
screws — not those under the 
Microdrives — releases the lid 
from the base. Two flat mylar- 
type ribbon cables connect the 
main PCB to the keyboard and 
theres also a bundle of 
separate wires to power the 
three LEDs. The keyboard 
assembly is shielded from the 
rest of the internal circuitry by a 
substantial aluminium —§ sub- 
frame which also helps to keep 
the whole thing rigid. 

The main PCB is well laid out 
and has remarkably few com- 
ponents. Its also smaller than 
you would expect, as the left- 

hand edge has been recessed 
to allow the plug-in modules 
plenty of room and the nght- 
hand end is shaped to fit round 
the Microdrive mechanisms. All 
the main chips are socketed, a 
welcome improvement, and 
the biggest of these is the 
Motorola 68008 CPU located 
at the extreme left of the PCB. 
Next to this is a custom gate 
array which handles _ the 
memory management 

Then comes a block of 16 
RAM chips, 4164s, which make 
up the 128K of supposedly user 
memory. If there is any fun- 
damental flaw in the design of 
the OL this is where it is to be 
found. According to my rough 
calculations, by the time the 
screen has had its chunk of 32K 
and the operating system has 
nibbled around the edges, | 

don't think that there can be 
much over 9OK left and even 

this could be generous. The 
total memory’ addressing 
capacity of the 68008 is 1 Mb 
and Sinclair's promised 0.5 Mb 
RAM pack will certainly help in 
this area. 

Atthe farright ofthe PCB is an 
Intel keyboard processor chip 
which also looks afterthe RS232 
and sound, although on the 
review model the device was 
sourced from Philips. Behind 
the bank of RAM aretwosockets 
forthe QDOS and Su perBASIC 
ROMs. The review machine 
actually had three EPROMs, 
the left-hand socket holding 
the soldered one on top of the 
other. Labelled as being AH 
series, they have most of the 

early quirks ironed out but!'m sure 
that there's plenty of scope yet 
for bug-hunting hackers. The 
EPROM solution is neater than 
the Kludge in that only a single 
extra wire is needed, and this is 
carefully fitted, but it's certainly 
not an ideal solution. The loss of 
another 8K from the memory 
map to SuperBASIC and 
QDOS further reinforces the 
argumentthat the formershould 
never have been put in ROM 
at all. 

The only other large IC is 
anothercustom chip forthe Mic- 
rodrive and network ports. The 
two Microdrives look exactly 
like the guts from the old Spec- 
trum ones but the electronics 
have beentweaked to boostthe 
data packing — the cartridges 
should now hold about 100K. 
The remaining circuitry is for the 
power supply and video drive; 
a standard Astec channel 36 
modulator serves for the TV. A 
reasonable heatsink has been 
fitted to the primary power 
regulating chip, another long- 
awaited improvement, but the 
case still gets pretty hot as there 
are no air holes. The only holes 
deliberately drilled in the case 
are a set atthe front underneath 
the Microdrives which let the 
piezo-electric loudspeaker 
BEEP quietly as you press the 
keys. 

GOING ROUND 
AND ROUND... 
The most obvious change to the 
Microdrives is that the data 
packing has been improved, 

but it's still worthwhile running 
FORMAT a few times to’ condi- 
tion the tapes. As storage 
media they are still as fun- 
damentally unreliable as ever 
and even Sinclair are now ack- 
nowledging this by warning 
users to backup their Psion pac- 
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kages immediately. If you did 
this, you then wouldn't have 
any spare blank tapes, and as 
Quill demands a formatted 
blank in the second drive you 
cant use it without another 
shopping trip! 

With a new operating system 
dedicated to the Microdrive 
one could reasonably have 
expected to be nid of the ludic- 
rous syntax that Interface | 
users suffer LOAD *’m”;1; 
“filename” hardly rates as 
user friendly) OL users now 
have the almost equally stupid 
requirement that the device 
must be stated; mdvl_ even 
when they are the only I/O 
source you are using. There 
must be the capability for a 
default option somewhere in 
the ROM and the sooner it's 
found the better. 

The manual does cover all 
the various system commands 
pretty well but a first time user 
definitely has the advantage 
over a crusty old reviewer who 
has had to learn about 20 dif- 
ferent operating systems and 
sometimes forgets which 
machine he’s using today! 
What would be really nice, 
though, is to separate out the 
QDOS commands from 
SuperBASIC — ideally they 
should never have been mixed 
up in the first place — and pro- 
vide the entry points. Software 
written by third party houses will 
need this information in order to 
do anything really useful and it 
would save the serious user a lot 
of trouble. 

The fact that QDOS isn't any 
sort of standard is, considering 
Sinclair's previous track record, 
hardly surprising. I'd love to 
have been able to spend a little 
more time checking out the net- 
working because this, in theory 
at least, should be the way to 

communicate between pac- 
kages: export your data down 
the network to another user so 
they can take spreadsheet data 
and build it into a text report or 
get a graphical display. 

SuperBASIC 
An awful lot of nonsense has 
been talked about languages 
and most has been heaped, 
generally unfairly, on the head 
of BASIC. Sir Clive's right hand 
man, Nigel Searle, reckoned 
that SuperBASIC was so dif- 
ferent to BASIC that it needed a 
new name. Well, they've cer- 
tainly added some useful struc- 
tures: procedures, defined 

functions and repeated loops, 
but there's nothing here that 

REVIEW: Sinclair QL 
RANE RN PCS MY REE ES REDE SSS RES SCOP SST YS I I SEE SN I IS EE OES a a SE Bs ET ET ae 

hasn't been seen before. It's 
almost BBC BASIC in some 
ways, inothers it looks alittle like 
the C language but it has 
missed out completely on the 
provision of data structures. 

There are certainly lots oflittle 
tricky bits; jumping out of 
FOR...NEXT loops is no longer 
bad programming withthe EXIT 
command, and you can even 
have conditional ON...GOTO 
structures that look something 
like Pascal's CASE, but aren't 
quite so tricky to program. 
Although AUTO-numbering 
and block line deletion have 
now been added the RENUM- 
BERingcommandis slightly less 
useful than expected, as it can- 

not handle RESTORE sstate- 
ments and often manages to 
mess up computed GOTO and 
GOSUB jumps. 

The graphics commands 
included in SuperBASIC are 
pretty thorough and although 
the screen can have 256 by 256 
or 512 by 256 resolution, the 
thing is actually pixel mapped 
to make displays have the same 
proportions. With the much 
heralded windowing facility, 
different bits of the screen can 
be split to show different out- 
puts, but this isn't a lot of use 
when youve only got a TV. 

PAPER and INK remain from the 
days of the Spectrum and line, 
circle and arc functions are all 
provided. New onthe scene are 
a rectangle drawing function 
and a fill command: you can 
also re-define the screen 
colours. 

Virtually all the rest of the 
commands and functions are 
pretty standard although it's 
nice to see a real-time clock- 
calendar and true bitwise logi- 
cal comparisons. Multiple fonts 
can be synthesised by altering 
the x, yratios of the characters to 
get up to four times normal size 
text but once again this looks 
best on a monitor. 

Although the QOL’s Super 
BASIC offers a lot of nice struc- 
tures and many _ powerful 
features not often seen, it still 
suffers from being BASIC. Now, 
[ve got nothing against 
BASIC — l use it all the time — 
but I fail to see why the 
language was built into the 
machine instead of coming on 
Microdrive or ROM cartridge. 
The space used up for system 
variables is wasted as far as the 
user of one of the Psion pac- 
kages is concerned and we 
could have had an extra32K of — 
RAM fitted to allocate to the 
screen rather than having it 
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pinched from user memory. As 
for all this talk of offering C, I 
doubtif much willcome of it until 
we have that extra 0.5 Mb 
RAM cartridge. 

The most stunning thing 
about SuperBASIC, though, 
quite apart from the fact that it's 
really only as far removed from 
the original Dartmouth stan- 
dard as BBC BASIC, is that it is 
slow. Benchmarks run well 
below expectations; it's about 
as fast as the Apricot which is a 
true 16-bit computer. This is the 
final nail in the coffin of those 
who keep on believing that the 
32-bit processor will make 
things go fourtimes as fast as an 
eight bit. The 68008 is a 32-bit 
processor but only once you've 
got all the information into it.. 
The eight-bit data bus would 
seem to mean that four bites 
were needed to get the four 
bytes into the processor, except 
for the rather clever Motorola 
system known as pipelining, 
where the processor can fetch 
information while  simultan- 
eously processing the last 
byte. 

This system gives it an advan- 
tage overmosteight-bitsystems 
and puts it equal to many 16-bit 
ones, although the BBC Micro's 
BASIC is quicker, but also 

FACTSHEET Sinclair OL 

shows up the fact that the 
Benchmark tests are long over 
due for a radical overhaul! 
What we should be looking for 

these days is the power of the 
machine in terms of handling 

information; how fast is the 
screen, how quickly can you 
load programs and data from 
the mass storage unit and so on. 
On these tests the OL appears 
to have pretty quick graphics 
but the data transfer speed is 
way down on a disk-based sys- 
tem. Perhaps the readers could 
submit their ideas for a new set 
of standard tests? 

THE PSION 
FOURSOME 
Considering that Psion must 
have written the original ver 
sions of all four packages 
without any access to areal QL, 

their achievement is remark- 
able. Although the programs 
arent integrated in the sense 
that they can cohabit the OL's 
memory (there isn't enough for 
that) they can Export and 
Import information from each 
other via the Microdrive. It isn't 
surprising to hear that new ver- 
sions are being released all the 
time, just sad for those who 
arent members of OLUB and 

won t get their upgrades for free. 

Price £399 including VAT, postage & pack- 
ing £7.95 
68008 

7.5 MHz 

128K 

available) 

ROM 48K 

Dimensions 

CPU 
Clock 
RAM (expansion to 640K; not yet 

138 mm by 46 mm by 472 mm 
(S'%4" by 144" by 18%") 

Weight 
Keyboard 

1.4 kg (3 lbs) 
Full-size QWERTY layout, 65 keys& 
including five function keys 

Display Up to 85 by 25 text display with various 
character sizes: TV format 40 to60 columns 
High resolution graphics 512 by 256 four- 
colour or 256 by 256 eight colour 
Twin built jm Microdrives for mass storage, 
capacity average 85K each. 
Two RS232 interfaces (baud rate select 
able) 

Two local area network sockets 
ROM cartridge socket 
Two joystick ports 
Parallel expansion bus 

OSs Sinclair QDOS 
Language 

Bundled 
Software 

Sinclar SuperBASIC 

Quill Word Processor 

Archive Database 

Abacus Spreadsheet 
Easel Business Graphics 

Supplier Sinclair Research. Mail order address is 

Freepost, Camberley, Surrey GU15 3BR, 
phone 0276 686100. OLs will be on retail 
sale from this month. 
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No surprise, either, to hear that 
versions will be produced for 
other systems like the IBM PC 
and Apricot They certainly 
should sell very well in that 
environment. 

Although the packages are 
likely to be the main selling 
point of the OL they are in many 
ways restricted by it. There isn't 
enough memory for them and 
the slowness of the Microdrives 
compared with disks make 
them look far less powerful than 
they really are. Give this sort of 
software away with an IBM or 
Macintosh and you could well 
start a revolution! The latest 
indication is that the stuff will 
start to come in ROM cartridges 
rather than Microdrives. This 
will help the memory shortage 
somewhat as well as making 
them ‘instant. 

QUILL 
Out of the four packages that 
come with the QL this is almost 
certain to get the most use by 
the ‘average’ purchaser. It's 
pretty easy to get on with; at 
least it seemed that way during 
the short period that I actually 
managed to spend with it Full 
on-screen help and the use of 
colour and brightness provide 
the much- vaunted WYSIWYG 
format This wonderful acronym 
stands, in case you didn't know, 
for What You See Is What You 
Get Personally I feel that all 
that colour contributes to the 
headaches | seem to be suffer- 
ing these days! 

It has most of the usual fea- 
tures that you would imagine a 
word processor ought to have; 
automatic formatting, adjust- 

able tabs, block moves and 
copies and the ever-useful 
glossary. While all the previous 
are mundane, a glossary func- 
tion is allthatkeeps mostserious 
word processors from doing 
their computers to death and 
reverting to hunt and peck ona 
battered old manual typewriter 
(Heretic! Ed). 
Compared to other word pro- 

cessing packages I have 
known, loved or hated (sorry, 

MicroPro but Istil/ find Wordstar 
fundamentally annoying), the 
Quill is slower than it has any 
right to be. My typing certainly 
isn't fast but I found it relatively 
easy to out type the look- ahead 
buffer. Mind you, the speed (or 
lack of it) of the keyboard pro- 
bably works to Quill's favour in 
this respect On the whole, 
though, Quill will be perfectly 
adequate for someone whos 
wordage output runs to a cou- 

ple of letters a day. Journalists 
tempted by the unusual provi- 
sion of a word counter (as 
opposed to the normal charac- 
ter count) or producers of large 
volumes of text probably need 
something a little bit better. 

ABACUS 
You either love your 
spreadsheet or covet someone 
else's. I have a particular fond- 
ness for Multiplan but given 
Abacus and a more powerful 
system than the QLI might, with 
some further trials, be per 
suaded that Psion really have 
got something rather good 
here. On small models, 
however, the package works 
rapidly and effectively and 
there's plenty of on- screen infor- 
mation and help available 
should you feel the need. 
One of the troubles is that 

Psion, along with many other 

software houses producing 
spreadsheets, face a concep- 
tual barrier. The general public 
seem to be convinced that a 
spreadsheet can only be used 
for handling information about 
money. Nothing could be 
further from the truth. A recent 
feature on Multiplan extolled 
the use of the machine in com- 
puting batting and bowling 
averages for a cricket club. | 
habitually use the product for 
generating comparison charts, 

although for this purpose a 
graphics option would be nice 
at times. Abacus can satisfy 
demands even as weird as 
these and does offer graphics 
through the Easel package. 

ARCHIVE 
This package is what you make 
of it, literally. At the most mun- 

dane of levels — andit must be 
admitted that the level at which 
[ used it was pretty mundane — 
it offers a very easy-to-use data 
base system where you can set 
up card index type files. 
Searching, sorting and other 

wise analysing the data is a 
snip, although it's a shame that 
Psion couldn't come up with a 
more entertaining demo than 

the old Vu-File Glossary. Mind 
you, it is the only one of the four 
to actually be provided with a 
demonstration file. 

On the other hand Archive 
could become a remarkably 
powertul data base tool by 
making use of its builtin pro- 
gramming language. Although 
not by any means a serious 
challenge tothe likes of dBase Il 
and Friday! from Ashton Tate, it 
will cover the majority of needs. 
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It is here, more than with any 
other package, that the disas- 
trous limitations of the Micr 
Grive become apparent |! 
suspect that until the promised 
0.5 Mb RAM pack and hard 
disk interface become avail- 

ble, most users will restrict Y 
A 

midaar vestos mall file 2S. Losing 

EASEL 
If you want to paint pretty pic- 
tures on your TV or monitor then 

forget it Easel is a remarkably 
serious business graphics too! 
and not another on-screen 

sketching program. Once the 
raw data is in the memory it can 

pe ae In any one ok eight 
basic ways and, should these 
prove ‘Jesdoa cts you can 
make up your own as well 

ibly the most annoying 

thing from the users point f 
view is that because the higher 

resolution of screen sacs to be 

used there are only four colours 
available, which makes ‘Sines 

1 little difficu t at times. ‘ rom a 
personal po int of view this is the 
package th cil [ wan a more of 
and was! 1t able to ne bec 
Sin 

Qause 

SUPPORT 
As far as the independent 
developers are concemed 
there is just one problem, the 

Microdrive. As an independen- 
ay developed ‘cheap’ 

storage device tor the ZX Spec- 
trum it had appeal, but as the 

sole way(atthe moment) of stor- 
ng your precious data on a OL 

reliable enough. 

For the software house there 
is another problem in the form of 

e. The cost of the basic car- 
tridge to the end user is £4.95 

with the bulk buyer gettin 

something like 40% off. That still 
makes the cost of the media 
over twi ce that of an equi alent 
capacity disk and that's before 

any Program has been 
duplicated onto it 

rans again, the developer 

runs into trouble There are a 
limited number of duplicators 
that are capable of handling 
the Micro Save cartridge and 
the mass buyers like Sinclair 
and Psion wi in by virtue of the 

size of their orders, be almost 
certain to get priority. Even 
developing software for Sinclair 
Research carries this duplica- 
tion problem although Sinclair 
will supply the cartridges 
themselves. 

These difficulties were pre- 

mass 
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Mic Th j lve ana to the best of 
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wleqaeoaot ast onivone my Knowledge atleas , ONLY ONe 
} ’ 

OTTtAy N10 os at Cy ; Y 5 ane } ee Ye ’ "> ‘ 
SOITLWQITE LL UDST |) Ce) eH Se 

+} 1¢ ¢ \} ’ = t 
kL. aNA A 4 ba ~ 

+ ‘ Qa_ CITA +* y ? 
L oe “4 NA A = A 

b comes with tne re-packags 

Interface 1/Microdrive Expan- 
sionSystem. The majorsoftware 
etfort atthe momentseemstobe 

centred onJoe the Lion's plan to 
hs ZX Spectrum software, writ- 

in Z80 machine code, torun 
on iar OL. Cross Asser mblers 

are ivacepeniy tess | days, the 
trick here is to getthe Spec tru m- 

format cassettes to load into a 

machine that doesn't have a 

On the hardware side we 

have already been offered 
standard disks and third- party 

parallel printerinterfaces, notto 

mention colour-matched mon- 
itors and printers. Promises are 
one thing, seeing the goods 
appears to be another... Sup- 
port has appeared, however, in 
as Read Only Floppy field 
magazines, you tool). No less 

ae two magazine site 
appeared (although the pub 
could be forgiven for thinkit ing 
that there's only one), along 
with an independent Users 
Group. The ae flood of books 
has also poured in; some good, 

some average ett alot that are 
downright awful. The interest- 

ing S etednouke le nauaaeet S 
that it dea baie minimum com- 
mitm like anys 

try, se so it should prosper 
ervice 1naus- 
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owing iraternity ana! dlay odas 

to throw out all his existing 

software and add-ons. 

No, the ideal market for the 

GL, doesn't really exist yet. It's 
partially going tobe ma ie up. of 
those people whove beet 
playing around with someth ling 

like a ZX81 forthe last couple of 

years and who know i 

can use a compute r for specific 

tasks but that theirmachine sim- 
ply isnt big enough. Another 
group of potential users are 
those who rigs computers in 
their jobs and can see specific 

areas of use oa e sl 

in theirhome. It's going to sell on 
the strength of the bundled 

software, even if there are finite 
limits to the sort of use you can 

put the Microdrives to. As a 

it res 

like ada 

‘h acker: S machine the #/6 

starter Ccom- 

minnie like the 

almost a total] 

pared with 

Amstrad or Einstein, which 
just as powerful facilities and 

> BBC Micro, now looking 

ithe e he tooth, was 

genera bought against the 

LA opectrum because otits bet- 

- graphics and (for its time) 

superb expandability. The OL 
ICCA AI? =a +1, th - t \+iry} y cce c\Y mer ’ ryTi¢ 

MiSse » C ut Uil both uic DO ential 

een made available on Mic- 

rodrive or cartridge rather than 

IT) R M, the 

might, just might, have really 
been available on time! The 
potential users, and certainly 

those who are going to be buy- 

ing the eRe in volume, are 

unlikely to write programs in 

BASIC of any kind. They are 
joing to be far too busy using 

ious packages for that. 
rumours are 

itly circulating to the 

that Psion are going to be 
pl ti ng together a portable OL 

system to challenge the Apple 
IIc, but these are strenuously 
denied. What « cant be denied 

is that Sinclair produced some 
speculative designs for an ICL 
personal computer pa some 
time nate they actually re- 
] 
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PRINTERS Yy 
DOT MATRIX 

All printers have centronic parallel interface unless otherwise 
stated. All printers have hi res dot addressable graphic mode. 
Please send SAE for full details. 

EPSON 
FX80 160CPS 10” wide friction & pin feed £324 + VAT £373 
FX100 160 CPS 15” wide friction & tractor feed £499 + VAT £574 
RX80 F/T 100 CPS 10” wide friction & tractor feed £239 + VAT £275 
RX80 100 CPS 10” wide tractor feed £199 + VAT £229 
RX100 F/T 100 CPS friction & tractor feed £385 + VAT £443 
8143 RS 23 Interface for FX and RX printers £39 + VAT £45 
8148 RS 232 Interface with 2K buffer x on x off £60 + VAT £69 
Ribbon Cartridge for RX80 FX80 & MX80 £5 + VAT £6 
Ribbon Cartridge for FX100 & MX100 £7 + VAT £8 

STAR 
Gemini 10X120 CPS 10” wide friction & tractorfeed £200 + VAT £229 
Gemini 15X120 CPS 15” wide friction &tractorfeed £295 + VAT £339 
Gemini Ribbon £3 + VAT £3 

SEIKOSHA 
BP 420 designed for the business world, 420CPS in 

£1095 + VAT £1259 draft mode, 110CPS in NLQ mode. 

SMITH 
CORONA 
Fastext 80: 80 col, 
80CPS. Friction 
feed standard 
£149 + VAT £171 - 

ENSIGN 
1650 Standard, Correspondance and Graphics 
Modes; friction and tractor feed; 165 CPS; 
bi-directional logic seeking 

TAXAN KAGA 
160CPS 10” wide 27CPS NLQ 24 x 16 matrix 
160CPS 15” wide 27CPS NLQ 24 x 16 matrix 

COLOUR PRINTERS 
Seikosha GP700A 7 colour 50CPS printer 
Canon PJ1080A 7 colour 40CPS ink jot printer 

All our printers have 1 year warranty 

DAISYWHEEL 
JUKI 6100/1 PRINT 
20 CPS Bi-Directional Logic seeking 10 12 15 CP1 
+ PS spacing 2K buffer best selling Daisywheel 
Singer sheet feeder unit 
Tractor Unit 
RS 232 Interface 
Spare Daisywheel 

xe. 23 
* ON» <@s 

BROTHER HR- 

£269 + 

£259 + VAT £298 
F349 + 

VAT £309 

VAT £401 

£347 + VAT £399 
£391 + VAT £449 

£299 + VAT £344 
£217 + VAT £249 
£95 + VAT £109 
£52 + VAT £59 
£14 + VAT £16 

£344 + VAT £395 
£139 + VAT £159 
£217 + VAT £249 
£95 + VAT £109 

13 CPS Bi-directional 10, 12,15 CP1 + PS 
Keyboard Unit 

Single Sheet Feeder Unit 
Tractor Unit 

QUENDATA 
20 CPS Unidirectional 

10 12 15 CP1 £217 + VAT £250 

Y 

ACORN 
BBC MICROCOMPUTER SYSTEM 

WE ARE AN OFFICIAL BBC 
COMPUTER DISTRIBUTOR 

DEALER ENQUIRIES ARE WELCOMED 

Acorn Electron £199: 
Free Cassette Recorder with every Electron 

BBC is the best microcomputer currently on the market 32K RAM 
32K ROM 8 modes of operation full colour full-size keyboard internal expansions 
such as disc interface speech synthesizer Econet interface — in short it is a per- 
sonal computer capable of expanding into a small business system. 

APPROVED ECONET SERVICE CENTRE 
WE STOCK A LARGE RANGE OF SOFTWARE FOR 

BBC MICRO INCLUDING ACORNSOFT, BBC 
SOFTWARE, LONGMANS SOFTWARE, PLEASE 

SEND LARGE STAMPED ADDRESSED ENVELOPE 
FOR FULL DETAILS. 

COMPUTER 
GROUP 

28/29 BURNT MILL HARLOW, ESSEX CM20 2HU U.K. 
Tel. HARLOW (0279) 443521 Telex: 818894 AKHTER G 

DISC 
100% BBC COMPATIBLE MITSUBISHI AND 

TEAC SLIMLINE DISK DRIVES 

These drives are supplied ready cased with all the necessary 
cables formatting program and User Guide 
There are some very useful utilities included on formating disc 
e.g. 

* DISASSEMBLER: This is 6502 machine code disassembler 
* DUP: To copy and rename a file on disc 
* FORMAT: Formating progam for 40 & 80 tracks 



PRODUCTS 
BBC Microcomputer Model B £348 + VAT £399 
BBC Mod B - disk interface £409 + VAT £469 
BBC Mod B - Econet interface £389 + VAT £447 
BBC Mod B - disk and Econet interfaces £450 + VAT £517 
BBC Compatible 100K disk drive £86 + VAT £99 
BBC Compatible dual 800K disk drive £312 + VAT €359 COMPLETE BUSIN ESS PACKAG E 
Acorn Z80 £347 + VAT ¢€399 This system is based on 16 Bit 8088 Processor 128K RAM, 2X730K Floppy Disc 
Acorn 6502 Second Processor £173 + VAT €199 Drives, High Res Monitor, fast (160cps) Dot Matrix Printer, Wordstar Word- Acorn Bit stick $327 +VAT ¢375 processor, Calcstar Spreadsheet Program, complete integrated Accounts 
Acorn IEE Interface £282 + VAT £325 package consisting of Sales Ledger, Purchase Ledger, Nominal Ledger, Invoic- 
Acorn Electron plus 1 interface £52 +VAT £60 ing, Stock Control, Payroll and Pro-mail. 
BBC Prestel Adaptor £115 + VAT £132 Dalvonione system at an unbelievable price. £1495 + VAT £1719 
Bee Pile Mics si saci ee ome tear | Delivered and Installed plus } day training 1595 + VAT £1834 
Disk interface kit (free fitting) £84 + VAT £96 APRICOT PC 
Mod A to Mod B upgrade kit £70 + VAT £80 ‘Portable Executive Computer” 16 Bit Micro. 
Fitting charge for A to B upgrade kit £20 + VAT £23 256K RAM up to 1.44 megabytes flopy disk 
16K memory upgrade kit £30 + VAT £34 at Neca bl — ig one ye me 

styling. Modem with auto dialler (optiona 
lige paddles £16 + VAT £19 hard disk optional. Vast A tiwara liars (en: 
ser Guide £10 patible with Sirius 1) 

Advanced User Guide £12.95 Apricot with Double Drive, Monitor and Free 
Econet Guide £7.50 Printer £1790 + VAT £2059 

Econet interface (free fitting) £60 + VAT £69 
Speech interface (free fitting) £47 + VAT £54 APRICOT XI ; : é As above but with 10MB Winchester Drive and tees BBC disk manual - formating disk £30 + VAT £34 Single 315K Drive plus Superwriter, Supercalc a asege ra : Parallel printer cable £10 + VAT £11 and FREE JUKI 6100 Printer | ee a A | Hf} i 
BBC word processor (view) £52 + VAT £59 £2995 + VAT £3444 came A / 
BBC Fourth language cassette £15 + VAT £17 | 
BBC Lisp language cassette £15 + VAT £17 SANYO PROFESSIONAL COMPUTER 

YOUR CONTACT AT AKHTER 
Tel: 0279 443521 (12 lines) 

DEALER/BULK ENQUIRIES ........ _... 
TELEPHONE ORDERS ...-.-.-.-+ -. a. 

HAMAYUN MUGHAL 
CARON ANDREWS 

SANYO 550 
16 Bit Micro 128K RAM expandable to 256K. 
Single or Double Disk drive built in full colour 
graphics (640 x 200 pixels in 8 colours) IBM 
compatible. Free software. Sanyo MBC 550 
128K RAM single drive and free software in- 
cluding Wordstar and Calcstar 

£749 + VAT £862 

SANYO 555 
Sanyo MBC555 128K double drive and free 
software including Wordstar, Calcstar, In- 
forstar, Datastar etc. £999 + VAT £1149 

SANYO 555-360 
As 555 but with 2 x 360K Drives 

£1249 + VAT £1436 DEALER ORDERS .. .. ..-. -. -. =. -. -. JULIA ALLUM SANYO 550-2 
EXPORT ENQUIRIES =. == -0 = 2+ <= 22+ MOHAMAD EDIB As 550 but with Dual Drive 2 x 160K SANYO S99 730 > x 730K Dri TECHNICAL SUPPORT ALAN LAFFOLEY S ut wit x rives 
ACCOUNTS ... .. =. «» 
LITERATURE REQUEST 

JULIE AMBLER 
JOHN MAULE 

£849 + VAT £976 
SANYO 550-360 

£1299 + VAT £1494 

Px eee en eee SANYO SYSTEMS INCLUDE SANYO E6070 Bess FREE HIGH RES GREEN | ORDERING INFORMATION As 550 but with 2 x 730K Drives MONITOR | 
We accept official orders from UK Government and Education 
establishments. Carriage is £2.50 + VAT (UK rolaih's Male @malelsuar-) 
delivery. If express delivery is required please add £8.00 + VAT per 
parcel. We accept telephone orders on Barclay and Access card 
please ring (0279) 443521 (10 lines). all cheques made payable to 
“AKHTER INSTRUMENTS”. 

We welcome callers, no parking problems. 

DRIVES 
* FREE: This utility provides a disk usage analysis 

N.B. All prices are subject to change without notice 
and are rounded up to the nearest pound 

OPENING HOURS: MON-FRI 9am-6.30pm, SAT 10am-5pm. 

* MDUMP: Enables you to display and modify any part of 
BBC memory 

* MERGE: Merge a number of text files into one file 
* RELOCATE: Downloads a basic program to &E00 
* SDUMP: Screen dump for EPSON In all graphic modes 
* VERIFY: Verifies every sector on a disk 
* MENU: A flexible menu program 

£1049 + VAT £1206 

WORD PROCESSING 
COMPLETE SYSTEMS FROM £650 + VAT 

BBC 1: BBC Micro Model B, View (or Word- 
wise) Wordprocessor, Quendata 20 CPS 

Daisywheel Printer, High Res Green Monitor, 
Cassette Recorder plus 10 cassettes and all 
thenecessarycables £650 + VAT = £747.50 

BBC 2: BBC Micro Model B + Disk Interface, 
View (or Wordwise) Wordprocessor, 100K 

Disk Drive, High Res Green Monitor, Quen- 
data 20 CPS Daisywheel Printer. 1 Box of 
Disks and all the necessary cables 

£799 + VAT = £803.35 

BBC 3: Same as System BBC2 but with 400K 
Drive £875 + VAT = £1006.25 

BBC 4:Same as System BBC 2 but with 400K 
Drive and JUKI 6100 Daisywhee!l Printer 

£975 + VAT = £1121.25. 

BBC 5: BBC Mode! B + Disk Interface, View 
(or Wordwise) Wordprocessor, 800K Dual Disk 
Drive (Mitsubishi), High Res Green Monitor, 
JUKI 6100 Daisywheel Printer, 1 Box (10) of 80 
Track DS discs and all necessary cables£1145 

SAN 1: Sanyo MBC 550 Series 16 Bit 
Microcomputer, 128K Ram, Dual 160K drives 
(2 x 160K), High Res Graphics (600 x 200 pixels 
in 8 colours), JUKi 6100 Daisywheel Printer, 
High Res Green Monitor, 1 Box of 10 discs, 
Wordstar Wordprocessor, Calcstar spread- 
sheet and all the necessary cables 

£1175 + VAT =£1351.25 
SAN 2: Same as SAN 1 but with Dual 360K 
Drives (2 x 360K) £1345 + VAT = £1546.75 
SAN 3: Same as SAN 1 but with Dual 720K 
Drives £1395 + VAT = £1604.25 
SAN 4: Sanyo MBC 555 Series 16 Bit 
Microcomputer, 128K Ram, Dual 160K Drives 
(2 x 160K), High Res Graphics (600 x 200 pixels 
in 8 colours) JUKI 6100 Daisywheel Printer, 
High Res Green Monitor, 1 Box of 10 discs, 
Wordstar, Wordprocessor, Calcstar spread- 

sheet, Mailmerge, Spelistar (dictionary), 
Datastar (database), Reportstar plus all the 
necessarycables £1295 + VAT = £1489.25. 
SAN 5: Same as SAN 4 but with Dual 360K 
Drives £1475 + VAT = £1696.25 
SAN 6: Same as SAN 4 but with Dual 730K 

+ VAT =£1316.75. Drives £1525 + VAT = £1753.75 

If you require High Res Colour Monitor instead of High Res Green Monitor in Sanyo Systems Single drive 100K 40 trks single sided £86 +VAT £99 
Dual drive 200K 40 trks single sided £164+ VAT £189 please add £320 + VAT = £368 to the above prices. 
Single drive 200K 40 trks double sided Sicot VAL Eien Oe en Se ee ree ee Oe Ome 
Dual drive 400K 40 trks double sided £260+ VAT £299 Pg ee ee 
Single drive 400K 80 trks double sided £152+VAT £175 
Single drive 400K 40 80 trks 
switchable DS £155+ VAT £179 
Dual drive 800K 80 trks double sided £303+ VAT £349 
Dual drive 800K 40 80 trks PHILIPS MICROVITEC CUB 
switchable DS £312+ VAT £359 , Dual Drive 800K 40 80 trks + PSU 7001 High Res Green Screen Oe dat iee 1431 MS 14" RGB bait rte 

+ builtin monitorstand £373+VAT £429 1451 MS 14” RGB Medium Res Colour 
GM1211 £289 + VAT £332 
GM1211 18 MHZ High Res Monochrome 1441 MS 14” RGB High Res Colour All above drives are low power slimline (0 3 A typ at + 12v and Monitor with tilt and swivel stand available in £417 + VAT £479 
green or amber etched antiglare screen 
(please specify colour £86 + VAT £99 

SAMWOO 
24MHZ High Res Monochrome etched an- 
tiglare green screen |IBM/BBC Compatible 

£86 + VAT £99 

0 4 at + 5v per drive) Normally extra power supply is not 
required. The BBC Computer power supply is designed to 
drive to low power drive (IT |S NOT DESIGNED TO DRIVE IN- 
TERNAL ROM BOARD) 
40 Track SS DD disketts (10 Box) 
40 Track DS DD disketts (10 Box) 

( 

MICROVITEC FOR QL 
1451 14” Medium Res Colour. 

Specially designed 

for Sinclair QL 

£239 + VAT £275 

£18+ VAT £20 
£23+ VAT £26 
£28+VAT £32 
£30+VAT £34 

80 Track SS DD disketts (10 Box 
80 Track DS DD disketts (10 Box) 

ALL ABOVE DISKETTES ARE CERTIFIED 3M 

SANYO 
DM8112 12” Green screeen 18MHZ Hi-Res 

£86 + VAT £99 
Green screen 15MHZ 

£66 + VAT €75 
DM2112 12” 



BACKNUMBERS 
MARCH 1983 
Colour Genie reviewed, Epson HX-20 review, 
PEEKing the Spectrum, Into Atari's BASIC, 
Terminology translated. 

APRIL 1983 
Froglet on the BBC Micro, PC-1251] hand-held 
review, Valley Variations, Galaxy reviewed, 
Micro Database, Lower case UK101. 
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Debugging randgets 

Ful Shor 
for the FRS-B0 
Plus progrims 
tor the Boactrum, Nascom 
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MAY 1983 
Spectrum Book Survey, Oric-] Review, Going 
FORTH Again, Jupiter Ace review. 

JUNE 1983 
Interrupt handling, Rubic simulation on the 
Spectrum, Beating the RS232 Blues, Lynx 
review, Indexer. 

JULY 1983 
Atari renumber, 16-bit micros, Bomb- proof 
Tandy, Olivetti Praxis 30 review, Ikon Hobbit 

| tape drive review. 

[M44GG4¢4 42222. pea 

; on your iti ccaeananen 
CP/M system 

More of the same - 
Recursion on four Appic languages 

AUGUST 1983 
Speeding up the Sharp, Premier Dragon disc 
drive, Sord M5 review, BBC String Store, 
Planetfall. 

SEPTEMBER 1983 
FELIX knowledge shops, Software protection, 
Torch disc pack, ZX8]1 Backgammon, Dragon 
character generator, Three Tandy computers. 

OCTOBER 1983 
Slingshot game, Sharp MZ-700 review, Sharp 
MZ-3541 review, Z80 Disassembler, A better 
TRSDOS, Improved VIC-20 editor. 

NOVEMBER 1983 
BBC Word Processor, ZX LPRINT review, Laser 
200 review, Writing Adventures, Learning 
FORTH Part 1, PET tape append. 

DECEMBER 1983 
MIKRO assembler review, Getting More from 
the 64 Part 1, Adventures part 2, Curve-fitting, 
BBC Touch Typing Tutor. 

JANUARY 1984 
TRS-80 programmer's aid, Apple music, 
Electron review, TRS-80 screen editor, 
calendar program. 

FEBRUARY 1984 
Using MX-80 graphics, Colour Genie monitor, 
non-random random numbers, ZX81-FORTH, 
Program recovery on the Commodore 64. 

MARCH 1984 
Easycode part 1, BBC poker, Spectrum 
SCOPE review, Genie utilities, Spectrum 
Centronics interface. 

APRIL 1984 
Memotech MTX500 review, Genie BASIC 
extensions, Brainstorm review, Disassembly 
techniques, Recursion. 

If you've lost, lent or had stolen 
one of those precious back copies 
of Computing Today then now is 
your chance to fill the gap in your 
collection. The list of issues given 
here represents the few remaining 
copies that we have available to 
help complete your library of all 
that’s good in features, programs 
and reviews. 

If you want one of these issues, 
it's going to cost you £1.40 
(including postage and packing) 
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| BACK NUMBERS 

7 Please send me the following Backnumbers 
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but we think that’s a small price to 
pay for the satisfaction you'll get. 
Ordering could hardly be man 
simpler — just fill in the form, cut 
it out (or send a photocopy) 
together with your money to: 

Backnumbers, 
Infonet Ltd, 
Times House, 
179 The Marlowes, 
Hemel Hempstead, 
Herts HP] 1BB. 

If you wait until next month to do 
it, the chances are that we'll have 
run out of the very issue you 
wanted! 

I enclose a cheque/PO for £..... {Payable to ASP Ltd) 
I wish to pay by credit card 

Access 0 Barclaycard O 

(BARCLAYCARD | 

VISA | 

If you wish to pay by Access or Barclaycard, 
just fill in your card number and sign the form 

do not send your card. 

Please allow 21 days for delivery. 
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Unless you order 

: LAMY SUE 
WEEKLY 

this is what you're in danger of missing: 

| 
what to watch for 

re reviews — our experts tell you 

ee es a and what to avoid 

Quality-tested listings for all popular home computers 
— games utilities and educational 

|) a a 

up-to-date news dlbidederne The liveliest letters page around 

software charts — see What's selling best for your computer 

U.S. Scene — our man in California brings you regular reports 

ee Spot the bargains on our classified pages 

Free supplements on things you need to KNOW 

Free-to-enter competitions. 
Our readers have won prizes worth tens of thousands of pounds 

» LolU merle er- jane) me maemel—m\\iinele)0imn(e)aai-m@e)enleleiaialem's'/-1-1 4\\aw-\alem-|/M,0)0mal-l\\, -maemel®) 
MOM ants), 4oc1 el a= 'Z0)0 mel -1mm'0)0] mee) eo) a maemsl|Miamaal-mne)gaamel=)(e))m-lalemal-lalemianaem.e)els 
newsagent. 

Dear newsagent 

Please deliver/reserve for me a copy of Home Computing Weekly every week 
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ple worked for a very Few people in the micro com- ing, editing’, “sorting’ 
long time on the ideas munity have any idea what this > how could one make 

which the Macintosh is all about — hence the fact transition between dif 
embodies. This alone would that it has taken years tor ways of working on that 

make Apple's new system microcomputer word process- information: The 
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OF MICE AND MACS 
Simon MacDismore 

A long time ago in a galaxy far, far away... a group of researchers at 
Xerox s Palo Alto Research Centre sought to escape the evil clutches of 
conventional programming. Their work inspired the Smalltalk language, 
Xerox s Alto and Star workstations and Apple's Lisa. Now the Macintosh 

brings the revolution out into the streets. Will computing ever be the 
same again? 
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of the same information — 
and is understandably con- 
fused when a computer can 
only offer one at a time. 

The Xerox researchers 
called this one-mode-ata- 
time problem ‘pre-emption’, 
and they didn't like it Being 
programmers, they wanted to 
be able to execute a piece of 
software, suspend it when they 
found a bug, and then edit 

their code without discarding 
the visual evidence of the 
error. Thus were ‘windows bom 
— screen displays that 
behaved like sheets of paper 
which could be filed, placed 
on top of one another and 
folded to the smallest size 
necessary for the view 
required. Windows were still 
mode-oriented, but at least 

the user could work in several 
modes at the same time. The 
infamous ‘mouse’ followed 

naturally as the most con- 
venient way of moving around 
the screen. 

The second worry was 
more fundamental. During the 
seventies, everyone wanted to 
design their own programming 
language. Literally thousands 
of new languages were con- 
ceived and_ implemented. 
Almost all of them behaved in 
the same way: you wrote a 

program, gave it some data 
and got an answer. This dis- 
tinction between data and 
what you could do with it 
didn't seem right to designers 
of office systems. It seemed 
quite obvious that, in most 
cases, how you could manipu- 
late your data was more an 

attribute of the data itself than 
the program. 

This led to a new idea 
about programming. Where 

existing languages were 

REVIEW : Apple Macintosh 

“procedure- oriented” — work- 
ing on dumb data in great 
detail — the new Xerox 
approach was to be “object- 
oriented” — manipulating 
data that knew about itself, An 
item of information which had 
the intelligence to know what 
could be done with it was 
called an object. 

Xerox built a whole 
language and_ environment 
around these two concepts 
and called it ‘Smalltalk’. The 
new environment was good at 
handling graphics, a_ task 
which involves _ particularly 
troublesome types of data. 
Xerox and graphic reproduc- 
tion go hand in hand, and the 
lessons learned have been 
put to good use on their 8010 
workstation (the 'Star’) which 

sits on their local area network 
creating high-quality materials 
for laser printing. 

Apple were smart enough to 
realise that this way of working 
with computers might catch on 
if the product was affordable. 
They spent a small fortune 
recruiting Xerox's researchers 
and designing their own pro- 
duct. According to some, the 
Lisa cost almost $200 million 
to create, and when it hit the 

market everyone said it was 
wonderful. They also said that 
it was too expensive and too 
slow. Bigger companies might 
have considered hari-kiri at 
this point. Apple, however, is 
just a group of people doing 
what they feel like doing, so 
they tinkered with the design 
and started planning for the 
days of cheaper chips. They 
didn't have long to wait, and 
now the Macintosh, and a fas- 

ter, cheaper Lisa 2, show the 

fruits oetheir patience. 
The Mac, by the way, 
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REVIEW : Apple Macintosh 

@ file Edit Miew Special 

information about MacPaint oerny ey 

Write/Paint Tour 

350K im disk 
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$ize: 

Where: 

Created: 

Modified 
at 

ii 
a 

| 

e' 
7 

tile Edit Special 

The Macintosh protects users from the innards of the operating system. The various 
entities on the desk are identifiable by icon and name (top), while changes to the environ- 
ment are made by adjusting the system’s ‘control panel’ (bottom) — thus eliminating any 
confusion over operating system syntax or missing files. 

ot an object-oriented ap- open q (potentially have been working on Mac- 
proach really make them- dangerous) system routine Versions of their Multiplan 
elves felt Because an object unless an appropriate Spreadsheet, BASIC 

] I sn mt Me ] = } mT TAT / Knows what can be done with application exists. language and ‘The Word 
the system logically cannot The accompanying editor, and we gather that 
anything foolish If you photographs show how the some 100 other software 

thlight ° locument desktop is used, and illustrate houses are also committed to 
perhaps prepared under the some of the things that are Macintosh support. The 
Macintosh multifont editor possible using MacWrite and lesktop metaphor is probably 
MacWrite) and open it, the MacPaint It's still too early to a good guarantee of usability, 
MacWrit application is tell what software will be in that it forces authors to take 
voked immediately. By the developed for the Mac — or a relatively consistent 

same token, it is impossible to how good it will be. Microsoft approach to user interaction. 

Information is integrated usin 

cut-and-paste via a_ special 
area called the ‘clipboard’. 

Becoming conversant with 
the Macintosh takes about 
twelve hours, including Mac- 
Write and MacPaint Apple 
supply training cassettes and 

disks which are synchronised 

with demonstrations on the 
screen. These were superbly 
produced, and took the lis- 
tener through the system at 
quite high speed _ without 

being either superficial or pat- 
ronising. It is definitely nof 
safe to use the training disks 
for normal work — you risk 
serious problems (which are 
appropriately reported with an 
icon showing a fizzing bomb). 

To be cynical, the desktop 
is also Apple's best guaran- 
teed of continuing income: 
any tool can design a mouse- 

based high resolution com- 
puter, but no other 
microcomputer operating sys- 
tem comes anywhere near the 
Mac/Lisa. After all, didn't two 

large manufacturers (no 
names, no pack drill) 

greet the first Lisa with prom- 
competing systems 

12 months’. Three 
ears later, there is still no sign 

oi these products (though very 
similar environments are 
appearing on larger Unix-type 
systems). 

THE HARDWARE 
The Macintosh hardware is 
simple — the key to reliable 
mass production. The system 
unit encloses a builtin 400K 
drive using a special version 
of the Sony 3%" microfloppy 
with a variable speed con- 
troller, and an interface for an 

optional second drive unit 
(about which more later). All 
the logic circuitry is contained 
on a single board which limits 
the potential for expansion. 
128K RAM already seems too 
little for the system, and we 
were worried that there was no 
scope for increasing memory 
without fitting a new processor 

board. A second board drives 
the black on white high resolu- 
tion screen, and there is no 
facility for driving extemal 
monitors. 

Peripherals attach to the 
rear of the machine, which is 
clearly labelled with inter 
national symbols. There are 
interfaces for the mouse, a 
printer, serial communications 
and an external amplifier/ 
loudspeaker. The only printer 
which will reproduce Macin- 
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Our thanks to First Com- 
puter Ltd, who kindly lent us 
a Macintosh for review. 

tosh graphics is the Apple 
Imagewriter (available in 10" 
and 15” carriage’ widths) 
which therefore increases the 
price of the system by £400 to 
£600. 

The keyboard is linked to 
the front of the system using a 
US telephone jack (though 
users are cautioned against 
testing the keyboard on their 
phone socket). Various shifts 
are available to select a range 
of non-standard characters, 
and an optional numeric pad 
can be daisychained to the 
keyboard if required. The 
balance between the 
keyboard and the mouse 
takes some getting used to — 
particularly under MacPaint, 
where the Shift key on the 
main keyboard conditions the 
software to draw only at 45 
and 90 degree angles. 
Perhaps Xerox were right to 
put several buttons on the 
mouse: Apple only use one 
button, which is more elegant 
but not necessarily the most 
practical solution. 

The system unit comes with 
a plastic push switch which 
when fitted on the side of the 
cabinet can be used to force a 
reset or interrupt program- 

mers can therefore experiment 
to their hearts’ content without 
worrying about untrained 
users doing the same thing. 

THE USER VIEW 
This is a machine for the 
first-time user. More experien- 
ced (and perhaps cynical) 
hackers have to unlearn their 
prejudices. That takes a little 
time. The most controversial 
issue is the transition bet 
ween the mouse and the 
keyboard — perhaps Apple 
would have been better off 
with a ‘trackball’ mounted on 
the keyboard unit But track- 
balls are harder to use than 
mice, and it could be difficult 
to incorporate a selection but- 
ton. Still, a hardware add-on 
of this sort might make sense 
for frequent users. 

More seriously, there have 

been some significant com- 
promises in order to keep the 
price down. The single disk 
drive is fine while you work 
through the Mac's _ tutorial 
disks, but in the real world 
people need to maintain 
separate disks for programs 

and data. Some people even 
make backup copies of their 
data disks! The Macintosh falls 
down very hard at this point 
One would have throught that 
the effort of swapping disks in 
and out is just what Apple 
would have tried to avoid in a 
user-acceptable system. 

In our tests, we soon got to 
the point where data and pro- 
grams could not co-exist on 
the same disk Unfortunately, 
there is simply not enough 
room in 128K RAM to fit an 
application and the various 
system routines that it needs. 
Under MacWrite and Mac- 
Paint, this means that con- 

siderable effort goes _ into 
swapping disks, over and over 
again. Copying a document 
takes forever, and we honestly 
did not have the energy to 
embark in any test of a full 
disk copy. Jerry Pournelle, in 
his influential column in 
BYTE magazine, is quite 
scathing on the subject 

COMING SOON... 
Our understanding is that a 
512K RAM version of the Mac 
will be available once Apple 
have decided on a source for 
256K bit chips. This would 
mean that an entire diskfull of 
applications coud be held in 
memory, and still leave 112K 
for data. Until that day arrives, 
an additional drive would be 
essential for any serious use. 

This brings the price of our 
recommended configuration 
up to £2716 plus’ VAT. 
Another alternative is to buy a 
minimal configuration of the 
Lisa 2, which comes with 512K 

and a MacOmpatible operat- 
ing system as_ standard 
(apologies for the MacAbre 
pun). At £3346, configured 
with printer, this is hardly a 
cheap way to avoid the pro- 
blems of the Mac's single 
drive, though it does offer an 

attractive expansion path to a 
hard- disk system. 

The Macintosh, like the 

Apple llc, is essentially a non- 
expandable machine. There 
are no slots free for interesting 
goodies, whether from Apple 

or anyone else — so a field 
upgrade to 512K seems 
unlikely. Adding a second 
disk drive eliminates one of 
the best features of the Mac — 
the small space it occupies 
on a desk and the resulting 
‘transportability. 

On balance, we felt that the 
disk space problems were so 
significant that Apple would 

REVIEW : Apple Macintosh 
Sr 

FACTSHEET Apple Macintosh 
System Unit — £1795 

CPU 
RAM 
ROM 
Standard 
Features 

Motorola 68000 at 7.83 MHz 
128K standard, not expandable 
64K, containing system routines 

Macintosh Mouse 
4 voice sound controller and speaker 
Finder desktop environment 
MacWrite multi-font text editor 
MacPaint graphics editor 

Training 
Tapes/Disks 
Dimensions System — 

276mm) 
Keyboard — 
146mm) 

Guided Tour of Macintosh 
Guided Tour of MacWrite and MacPaint 

7.5Kkg (344mm x 246mm x 

L.2kg (65mm x 336mm x 

Mouse — 0.2kg (37mm x 60mm x 109mm) 

Display 

YO 
keypad) 

Hi-res 560 x 342 bit- mapped monochrome 
Macintosh Keyboard (with optional numeric 

Serial printer interface (9 pin D connector) 
Serial communications interface (9 pin D 
connector) 
Apple Mouse interface (9 pin D connector) 
Integral 400K 3%" floppy drive 
Controller and interface for second drive 
No extemal video output 

OS Macintosh custom DOS 
system 

Options 
luxe) 

supplied with 

Carrying case — £39 (standard), £69 (de 

Expansion 3!4" Floppy Disk — £349 
Imagewriter Printer — £423 (10"), £563 (15°) 

Security fixing kit — £34 
Numeric keypad — £69 

Current 

Software Macintosh) 
MacWrite/MacPaint — £149 (bundled with 

MacTerminal — £69 

Microsoft Multiplan — £149 
Microsoft BASIC — £99 
Macintosh Multichart — £99 

Planned 
Software 

MacBasic, MacPascal, Assembler, Logo, 

MacProject, MacDraw, Multifile, Multiword 

We estimate that a Macintosh configuration with extemal 
drive, bundled MacWrite/MacPaint, the Imagewriter printer 
and one language or additional application would cost 

BArLO. 
A Lisa 2 with one drive, 512K RAM, the Macintosh operating 

system, MacPaint/MacWrite at list price, Imagewriter and 

one additional application would cost about £3346. 

probably put effort into a bet 
ter configuration as a matter of 
urgency. If they dont, the 
BYTE verdict that the Macin- 
tosh is a wonderful toy may 
come home to roost. The small 
amount of memory means that 
many useful programs cannot 
be transferred to the machine. 
We could be wrong — if the 
market is big enough someone 
will find a way to cram a quart 
of software into the Macs pint 
pot. Indeed, Peachtree are 

already selling Cash Book 
and Ledger Card products for 
the machine — and Mac- 
Coutancy (sorry. . . ) is nor 
mally regarded as fe 
particularly greedy user of 
space. 

The Macintosh wil/ be a 
great machine, but at the 
moment is held back by a lack 
of appropriate software and 
potential problems with disk 
and memory space. As an 
office system, it would also 
benefit from some sort of loca! 
area network or shared disk 
facility. Another year should 
see a much more mature pro- 
duct If you have an immediate 
requirement for multifont, mul 

tilingual word processing with 
graphics, buy a Mac before 
the pound sinks any further 
against the dollar. If your 
needs are not yet served by 
the machine = you 
should either wait or = 

think again. 
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nimation is move- 

ment, or implied 
movement, of objects 

around the screen. While most 
of this article is about animation 
on the 32K Atari 800, it can 
easily be converted, if neces- 
sary, for other machines. 
Animation on the Atari can be 
achieved, several different 
ways, before explaining these 
routines, I will introduce two 
ideas. 
Colour registers The nine 
bytes in memory (704-712) 
where data is stored detailing 
the colours/luminances of the 
screen, characters, players 
and missiles. They can be set 
either by POKEs or use of the 
SETCOLOR command 
(bytes 708-712) 
Display list This is the simple 
program ANTIC (the Atori 
graphics chip) uses for display- 
ing to the screen. In its simplest 
form it consists of the address in 
memory where screen datais to 
be found, details of the mode 
types making upthescreen dis- 
play and the jump instruction 
to take ANTIC back to the start 
of the list again. 

There can be more than one 
LMS (Load Memory Scan) 
address in the list —in fact, you 
can separately address every 
mode line if you need to. 

CHARACTER 
MOVEMENT 
The simplest form of animation 
is a@ movement of characters 
around the screen, asin Listing 
1. This moves the letter ‘A’ 
rapidly across the screen and 
leaves it at position 37,0. 
Another method is to use 
strings, as in Listings 2,3 and 
4. 
On their own, these are of lit- 

tle use, but if we make use of the 
Atari's programmable charac- 
ter capability we can get some 
amusing action —see Listing 5. 
Fun isn’t it! Now add the follow- 
ing lines: 

65 POKE 755,4 

and watch him run across the 
ceiling. Sadly, if we wish to put 
scenery behind our little 
character, life becomes very 
complicated. But, the Atari has 
an answer (more of which 
later). 

SCROLLS 
As mentioned earlier, 

ANTIC takes data for the 

screen from memory areas 
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pointed to by the LMS bytes in 
the display. If the values of the 

LMS address bytes are varied, 
the data displayed is altered. 
By repeatedly altering these by 
aset amount, a scrolling effect 
can be achieved. 
Vertical scrolls Usually, a 
computer scrolls data by shift- 
ing the whole screenful up or 
down through the screen 
memory. It'snot soon the Atari. 
In the normal graphics modes, 
the whole screenful of data can 
be taken from memory pointed 
to by asingle LMS byte and its 
two address bytes. To simulate 
a shift up or down merely 
requires that we increment or 
decrement these two address 
bytes by the number of bytes 
taking up ascreen line, eg 20in 

BASIC Mode 1 (see Listing 6). 
Horizontal scrolls This is 
more complex in that each line 
to be scrolled must have its own 
LMS command and address 
bytes. This means that we have 
to rewrite the display list and 
use a short machine code 
routine in order to get asmooth 

scroll. To simplify matters, it is 
common practice to assign 

each line of the screen to a dif- 
ferent page’ in memory and to 
scroll within the confines of this 
page bysimply altering the low 
byte. Left scrolling is achieved 
by subtracting one from the 
value — right scrolling by add- 
ing one. For example, see List- 
ing 7. 

In effect, this program is like 
looking through a window 20 
characters wide, and scanning 
back and forth over a page 60 
characters wide. With some 
thought, I’m sure you could 
arrange for each line to be part 
of, for instance, a word pro- 
cessor program. In the earlier 
examples, I have moved the 
whole screen, but by applying 
the LMS only toselected linesor 
areas, you can move just parts 

of thescreen (see Listing 8). You 
can even arrange for alternate 
lines to move in opposite direc- 
tions, or whole sections of text to 
be deleted from the display. 

As a rule, never let the 
memory areas you use cross 4K 
boundaries as it will confuse 
ANTIC. And one last thought; I 
wonder what would happen if 
you varied the LMS bytes in 
accordance with a simple 
mathematical formula? 
Fine scrolls The Atari allows 
true fine scrolling of dataovera 
limited range (up to 16 scan 
lines vertically and 16 colour 
clocks horizontally). This does 
not limit you in any way, 

i@ GRAPHICS @: 

=Y POSITION @,0 

22 FOR W=@ TO 37 

4Q@ FOR T=@ TO 2@: NEXT T: REM ** DELAY 

SQ PRINT "“< As: REM x "< 
60 NEXT W 

7@ GOTO 2@ 

Listing 1 

1@ GRAFHICS @O@: FOKE 752,1 

22 DIM AF(4@) 
38 FOR W=1 TO 4@: AF¥(W,W)=" 

40 AS(38,28)="A" 
5Q@ FOR W=1 TO 40 
60 FOSITION 2,2 
7@ PRINT A€(W) 
AQ NEXT W 
92 GOTO 5a 

Listing 2 

k GRAPHICS @: 1¢ 
2@ DIM A#(4@> , Bs (2) 
= FOR w=! ww 

uA Ae='A 

[0 FOR W=38 TO i STEP -1 

£4 FOR T=@ 79 20: 

748 POSITION 4,@ 

SA At(W, W+1)=BSs 

OY FRINT at 

}@U NEXT WwW 

11@ GOTO *4 

Listing 3 

1@ GRAPHICS @:POKE 752, 

20 DIM A¥(2) 
30 Ag="A’" 
4Q@ FOR wW=28 TO 1 STEP -1 

5@ POSITION W,@: PRINT At 

62 FOR T=@ TO 2@: NEXT T 

7@ NEXT W 

82 GOTO 48 

Listing 4 

though, for if you combine 
coarse and fine scrolling, you 
can scroll across the whole 
screen. The following two steps 
will implement fine scrolling. 

© Set the fine scroll enable bits 
for the lines to be moved: 

POKE 752,1 

rO 4@: Af(W,W)=" 

NEXT Ts 

“ IS CURSOR LEFT 

"s NEXT W 

": NEXT W 

REM *# DELAY 

horizontal scroll, bit 4 of the 
Mode number in the display 
list. For example, to enable a 
BASIC 0 line, change to 16+2 
(BASIC O = ANTIC 2) = 18. 
Vertical scroll, bit 5 of the Mode 

number. For the above exam- 

ANTICS 
PART 2 
G. Lawrence 

Having discussed Player Missile 
Graphics in October’s article, 
this month we look at animation 
with plenty of examples to put 
some life into your programs. 
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1@ GRAFHICS 17 

2@ POKE 789,2: 

3=@ FOR W=1536 TO 1575: 
POKE 712,140 

READ A: FPOKE W,A: NEXT W 
4@ DATA 0,8,0,0,0,0,9,0,0,0,0,3,22,45,71,128,9, 

@,@,192,232,180,226,65 
52 

a7 
62 
7@ 
32 
92 

122 
119 FOR T= TO 9: 
12@ POSITION W-1,0 
130 
142 
159 
142 

POKE 754,4 

FOR T=@ TO 90: 
POSITION wW,@ 

NEXT 

NEXT 

NEXT W 

POSITION 1,0: 

GOTQ 7@ 

Listing 5 

1 REM LISTING 6 

FOR W=18 TO @ STEF - 

DATA @,0,0,3,7,29,39,18,0,0,0,192,224,184,22 

T 

PRINT #6; CHR# (1) ;CHR#(2);CHR#E(@); 
tr 

PRINT #6; CHR# (3); CHR#(4);CHR#(Q) ; 

PRINT #4; CHR#(@) ;CHR#(@); 

1@ GRAPHICS 17: DIM A#(180Q) ,BF(S5O) 

20 BF="@CthisGi sCaGpage@of G@text@that@wi 11 @beGe 
@scrolled@by@me@eeee": 

At (LEN (A$) +1) =BS 
FOR W=1 TO 4 
At (LEN (A) +1) =At 
NEXT W 

= OF THE 1.4.5: 
90 POKE DL,LO: 

REM ** @ = 

HI=INT (ADR( AS) /2546) : 
DL=PEEK (56@) +256*#PEEK (561) +4: 

CONTROL’ , 

LO=ADR (A#)*HI*¥256 
REM ** LOW BYT 

POKE DL+1,HI 
180 REM **.NOW MOVE DOWN 
11@ FOR w=1 TO 9 
120 FOR T=@ TO 75: NEXT T 
130 
148 
158 
168 
178 
180 

TO CONTINUE 
192 REM ** MOVE UP 

=PEEK (DL): 
P=P+20: 
POKE DL,P: 
NEXT W 
POKE 764,255 
IF PEEK (764)=255 THEN 18@: 

Q=PEEK (DL+1) 
IF P>255 THEN P=P-256: 0=Q+1 

POKE DL+1,Q ‘ 

REM ** PRESS KEY 

200 FOR W=1 TO 9 
210 FOR T=@8 TO 75: NEXT T 
220 P=PEEK(DL): Q=PEEK(DL+1) 
230 P=P-20: 
240 
258 
268 
278 
280 
290 

POKE DL,P: 
NEXT W 
REM ** LOOP BACK 
POKE 764,255 

GOTO 118 

Listing 6 

ple the number will be 34. 
¢ Store, in the appropriate 
scroll register, the number of 
scan lines or colour clocks you 
wish to scroll by. Horizontal 
scroll = 542776, verticalscroll = 
54277. This will be applied to 
every line enabled. 

As for normal scrolling, there 
must be a reserve of data to be 
scrolled in, and to prevent the 
nasty jerking you geton the last 
line, it’s best not to enable this 
line. Listing 9 is asimple exam- 
ple. If you change line 70 to 
POKE W.82...., delete line 100 
and change line 140 to POKE 
54276,W, you will now have 
norizontal scrolling. 

PAGE FLIPPING 
This usesthe same principles as 
coarse scrolling, except that 
you alter the LMS byte at the 
top of the area sufficient tocom- 

IF P<@ THEN P=P+2546: Q=Q-1 
POKE DL+1,Q 

IF PEEK (764)=255 THEN 270 

pletely change the displayed 
data within that area. So that 
you can still print this new 
screen, you also have to amend 
bytes 88-89 to point to the 
same address (see Listing 10). 

COLOUR 
CHANGE IMPLIED 
MOTION 
Moving pictures on a television 
screen are composed of aseries 
of still pictures shown in rapid 
succession. Thus, if you could 
show a series of computer pic- 
tures in rapid succession, you 
would simulate motion in the 
same way. You usually need to 
resort to machine code to 
achieve the necessary writing 
speeds, but there is another 
possibility. If you draw the 
images in ‘invisible ink’, you 
can make them visible one 
atter the other by switching the 
colour register for that ‘ink’ toa 

1 

10 
20 

28 
4 

52 

SOFTWARE : Atari animation 

REM LISTING 7 

REM *#* COMPOSE GRAPHICS 2 SCREEN 

GRAPHICS 18: REM ** SET UP EVERYTHING 

POKE 1556,112: POKE 1537,112: POKE 1538,112 

FOR W=@ TO 35 STEP 3 

POKE W+1539,71: REM #* ANTIC MODE 7 (BASIC 2 
)} WITH L.M.S. 

62 

7@ 

is] 4) 
90 

12a 

; 24: 

110 

iis 

122 
1308 

14a 

POKE W+154@,128: REM ** MIDDLE OF FAGE 

POKE W+1541,W/3: REM ** SET UP PAGE 

NEXT W 

POKE 1575,65:% 

POKE 359,@: POKE 540,90: wat 

POKE 1576,@: POKE 1577,6 

POKE 561,46: PO KE rare he 
REM ** ENABLE NEW DL 

** YOU NOW SEE A JUMBLE OF LETTERS 
** BLT YOU COULD HAVE MADE IT TEYT 

REM SET UP M/C PROGRAM 
FOR W=158@ TO 1493: REAL A: POKE wW,a: 
DATA 72,138,72, 162,36,254,1,4,202,292,2 

REM 

REM 

NEXT W 

2,528 

B,248,1@04,170,124,141,423,6,1904,173,43,4,96 
i5@ 
1450 
178 

Ww 
19a 
192 
200 

Li 

219 
499 
500 

REM *## SCROLL LEFT 

POKE 1585,254 

FOR W=1 TO 6@: GOSUE S@@: U=USR(1S8@): NEXT 

REM ** SCROLL RISHT 
POKE 1585,222 
FOR W=1 TO 6@: GOSUB S@@: W=uSR¢1S5S8Q)- NEXT 

SOTO 160 
REM ** DELAY LOOP 
FOR T=@ TO 25: NEXT T: saws RETURN 

Listing 7 

1 

1@ 

15 

REM LISTING 8 

DIM A#(15@) ,B#( 90) ,C#(9O) ,F#(40) 

FE=" GGCEECCECECEEEEECEEECEEECECECEECEECECECEECEEECGEEEE 

REM ## @ = 

At (1) =FE 

At (41)="can@you@seeGthi s@6Gi f @not@presse@n" 

At (74) =F 

REM ** Q=CONTROL/@ 

R$=" @CGCECCECCECECEEGEEGEEEGEGEc anGyouGread@this@be 

CONTROL? , 

ttere" 
T = 
ed BS (LEN (B#)+1)="1 ¢ @not Gpress@GReGeGeGeeeeeeeeae 

@aeeee" 

198 
200 
212 
222 
230 
240 
250 
260 
278 
280 
292 
300 
312 
328 
330 
249 
350 
360 
27a 
382 
499 
52a 

REM R = CONTROL/R 

C#=" GGGEGCEGCCCCCGGeCGeCEGGyouGmust Gbe@abl e@toe 

C# (LEN (C#)+1)="read@thi sGnowGGGGEGEGCGGEEGece 

FOR W=1536 TO 1541: READ A: POKE W,A: NEXT W 
DATA 112,112,112,66,0,0,65,0,6,112,112,112 
DATA 70,0,0,65,9,6,112,112,112,71,@,0,45,18, 

A=INT (ADR (At) /256): B=ADR (AS) -A*2546 
POKE 1542,8: POKE 1541,A 
POKE 599,@: POKE 546@,@: POKE 561,64: POKE 559 

FOR W=1 TO LEN(A#)-4@ 
GOSUB 50a 
P=PEEK (154@): G=PEEK (1541) 
P=P+1: IF P>255 THEN FP=P-256: Q=9+1 
POKE 154@,F: POKE 1541,Q@ 
NEXT W 
IF PEEK(764)=31 THEN 180 
GOTO 72 
FOKE 542@,9 
A=INT (ADR (Bf) /256): B=ADR (BS) -Ax256 
POKE 1549.8: POKE 155@,A4 
FOR W=1 TO LEN(B#)-2@ 
GOSUB Soe 
P=PEEK (1549): Q=PEEK (1550) 
P=P+1: IF P>255 THEN P=P-256: 
POKE 1549,P: POKE 1550,Q 
NEXT Ww 
IF PEEK (764)=30 THEN 
GOTO 19a 
POKE 568,18 
A=INT (ADR (C#) /256): B=ADR(C#) -A*256 
POKE 155@,B: POKE 1559.4 
FOR W=1 TO LEN(C#)-15 
GOSUB 50a 
P=PEEK (1558): Q=PEEK (1559) 
P=P+1: IF P>255 THEN P=P-256: 
POKE 1558,P: POKE 1559,0 
NEXT W 
GOTO 320 
REM ** DELAY 
FOR DELAY=@ TO 5Q: 

Q=0+1 

298 

G=0+) 

NEXT DELAY: RETURN 

Listing 8 

TS A A RT LIS TET, Pe ET a a a eT EE IE SE SD IS IC POET SS Be Ep ARRAN AO AATE 6 5S  COAAOA NIN  A NE I mt OPO a e 
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71A,14: F KE 712,14 

b2 BRINT(ADR(A$) 256): A=ADR (AS) -B¥256 

g J 

bh 

ey 

: 

1 
4 
L 

1 

Kcr SS & 

aay Pood a Ug - 
? ‘ ’ 

IR W129 
TS | : File 

Listing 9 

4. ..23 

Comins 

Th 

ae! 

NEXT T: 

REM #4 

contrasting colour. Listings 11, 
12 and 13 show examples of 
such a technique. 

PLAYER MISSILE 
GRAPHICS 
As already mentioned, moving 
multibyte characters around 
the screen can involve very 
complex calculations. To sim- 
plify matters, Atari invented 

POKE 15238,112 

FEM ** DELAY 

‘W' SCAN LINES 

Graphics. In this system, each 
player missile is a sequential 
list of 256 eight-bit bytes which 
are very easily moved, as ex- 
plained below. In addition, 
PMG allows the following: 

¢ Four players, each in its own 
selectable colour. 
e Four missiles, each in the 
same colour as its player. 
e Three width settings for each 

e Two vertical resolutions. 
¢ Overlapped areas in the 
third colour. 

e Selectable priorities allow- 
ing 3D effects. 
® Collision detection. 

Players Up to four players 
and four missiles are possible 
(more if you use special techni- 
ques): each has acolour deter- 
mined by its own colour 
register (704-7077). They con- 
sist of up to 256 bytes (128 in 
double line resolution mode) 
whose binary representation 

on screen forms the image. 
They may be placed anywhere 
in RAM provided that the PM 
base address is on a 2K (1K for 
double resolution) boundary. 
This PM address is set by 
POKEing its page number to 
memory address 54279. The 
actual data is POKEd into RAM 
starting 768 bytes (384 for dou- 
ble resolution) above this. The 
valuesin Table | are offset from 
the PM base address. Once 
filled with data (bytes that are 
not used should be emptied by 

should be activated with: 

POKE 53277,3 

Widths The widths of the 
players are individually con- 
trollable by their width regis- 
ters (53256 to 53259). The 
options are O = normal width, 1 
= double width and 3 = quad- 
ruple width. Similarly, the 
widths of the missiles are con- 
trolled by their respective bit 
pairs in byte 53260. 
Vertical resolution Players 
can be made up ofeither 256 or 
128 bytes by POKEing 559 
with either 62 for single resolu- 
tion or 46 for double resolution. 
As mentioned above, the PM 
area must be set up differently 
for each player and missile. 
Overlapping areas’ By 
setting bit five of the priority 
select register 623, you can 
choose to have the overlapping 
areas of colour in a third hue. 
Priority selection Bits O to 3 
of byte 623 are used to select 
the relative priorities of the 
players and the playfield: see 

the idea of Player Missile player and missile. POKEing with zeros) they Table 2. 

1 REM LISTING 1 i REM LISTING 11 
1@ GRAPHICS 18 1@ GRAPHICS 10 
iS DIM A#(1),BE(1) ,C#(1) ,DF(1) ,ES(1) ,F#(1) GC 2@ FOR W=7@5 TO 712: READ A: POKE W,A: NEXT W 

1) ,H#(1) 3@ DATA 28,14,200,136,56,39,143,271 
18 REM ** SET UP NEW CHARACTERS 35 REM ** NORMALLY THESE WOULD BE IN THE BACKGR 
20 FOR W=1536 TO 1599: READ A OUND 
25 POKE W,A: NEXT WwW 36 REM ** COLOUR, SO THAT THEY ARE INVISIBLE 
32 DATA 0,0,2,8,0,28,0,8 49 FOR W=1 TO 8 
$2 DATA 255,255,255, 255, 255,255, 255,255 5@ COLOR Ww 
34 DATA 1,2,4,8,16,32,64,128 6@ PLOT 18,W*3: DRAWTO 5Q, (W¥3)+10 
36 DATA 128,64,32,16,8,4,2,1 7® NEXT Ww 
AW DATA Sh Ast siete lst 8@ FOR W=705 TO 712: POKE W,@: NEXT W 
42 DATA 255,0,0,8,0,0,0,0 85 REM ** NOW THEY ARE INVISIBLE 
44 DATA 126,128,128,128,128,128,128,128 92 W=7285 
46 DATA 126,255, 219,255, 239,255,195, 126 100 IF W=7@5 THEN POKE 712,@: POKE W,15: GOTO 12 
49 REM ** SET UP COLOURS Q 
5@ FOR W=708 TO 712: READ A 110 POKE W-1,0: POKE W,15 
55 POKE W,A: NEXT W 120 WsW+1: IF W=713 THEN W=795 
6@ DATA 39,31,28,136,0 13@ FOR T=@ TO 5@: NEXT T: REM ** DELAY 
70 POKE 756,46: REM ** NEW CHAR SET 149 GOTO 120 
8 D=PEEK (56@) +256*PEEK (561) +5 me 
85 REM ** LOW BYTE OF L.M.S. ADDRESS Listing 11 
92 A$=CHR#(Q): BS=CHRE(1): C#=CHRE (2) ‘3 
92 D$=CHR# (3) : Ef=CHR# (4) : F$=CHRS (5) 1 REM LISTING 12 
94 GE=CHR$ (4) : F#=CHRE (7) eS ee oe a’, Get) eee ce a 
95 POSITION 9,2: PRINT #4;H* 20 FOR W=7285 (pod lig ts Siege W, 255*#RND (2) = NEXT W 

120 POSITION 7,2: PRINT #6;C#;B; B#; BS; DS =@ FOR W=@ TO 359 STEP 2 
110 POSITION 7,4: PRINT #6;D$#;B$; Bt; Bt;C# 40 COLOR Cr Cateis IF Ce) TEN Uni 
12@ POSITION 8,5: PRINT #6;BS;B$; BS; 58 PLOT 40+9*SIN(W) ,88+20*C05 (W) 
130 POSITION 8,6: PRINT #6;E%;A%;G# 66 NEXT W ae 
14@ POSITION 8,7: PRINT #6;E#;A$;G¢ 7@ FOR W=@ TO S57 STEP S 
150 POSITION 8,8: PRINT #6;F$;A$;FS 8@ COLOR C: C=C+l: IF C=9 THEN C=1 
160 POKE D,PEEK(D)-8: POKE 89,PEEK(D) 78 PLOT 68+19*SIN(W) ,80+20*C0S (W) 
165 REM #* FLIP PAGE 120 PLOT 20+19*SIN(W) ,80+20*COS (Ww) 
172 POSITION 9,2: PRINT #6;H# np cine Tradl Ri oe as 

=. . . . . . . . = a a ~ ee POSITION 5,3: PRINT #6;F$;F$;F#; BS; BS; BS; FS; ee ae ow en es 

198 POSITION 8,4: PRINT #6;B$; BS; BS 00 Eee eet ae eee 
2@@ POSITION 8,5: PRINT #6;B¢;B; BS 150 PLOT 40+9*SIN(W) ,120+59*CO0S (W) 
210 POSITION 8,46: PRINT #6;C#;A%;D$ a ney 
220 POSITION 7,7: PRINT #4;C#;A$;A#; AS; DF =785 | 
230 POSITION 6,8: PRINT #6;F#;A#;A#; AS; ASI AS FF 180 IF W=70@5 THEN POKE 712,@: FOKE 705,15: GOTO 

240 POKE D,PEEK(D)+8 20a 
250 FOR G=0 TO 5@: NEXT G RM cM ET Leal MO ni ld 
260 POKE D,PEEK(D)-8 ee ee 
278 FOR G=@ TO SQ: NEXT G oe eee 
280 GOTO 249 220 GOTO 180 

Listing 10 Listing 12 
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30 DATA 28,143,56,200,136,2271,35,15 
4@ DEG 

7@ P=1 

6@ FOR W=98@ TO 45@ STEP 5 
7@ COLOR P: P=P+i: IF P=9 THEN P=1 
8@ PLOT 40+1S*SIN(W) ,20+10*COS (Ww) 
92 DRAWTO 40+1S#SIN(W) ,120+10*COS (Ww) 

1@@ NEXT W 

110 P=PEEK (7@5) 

120 FOR W=705 TO 711: POKE W,PEEK (W)+1: NEXT W 
130 POKE 712,P 

14@ GOTO 110 

Listing 13 

1 REM LISTING 14 

1@ GRAPHICS 23 

15 REM ** SET UP COLOURS 
2@ FOR W=704 TO 712: READ A: POKE W,A: NEXT W 
3@ DATA 56,200,56,208,15,28,0,19,19 
40 REM ** PMG SET-UP 
90 P=PEEK(106)-32: POKE 34279 ,P: A=P#256 
6@ POKE 599,62 

7@ FOR W=A+1@24 TO A+2047: POKE W,@: NEXT W 
8@ H1i=53248: H2=52249: H2z=522750: H4=53251 
9@ FOR W=A+1898 TO A+11@6: READ B: POKE W,B: NE 

XT W 

188 DATA 255,60,98,149,149,149,149,66,40 
110 FOR W=A+1354 TO A+1362: READ B: POKE W,B: NE 

XT W 

120 DATA 255,@, 36,106,106, 106,106,48,0 
130 FOR W=A+16@2 TO A+161@: READ B: FOKE W,B: NE 

XT W 

140 DATA 68,66,149,149,149,149,98, 60,255 
15@ FOR W=A+1858 TO A+1866: READ B: POKE W,B: NE 

XT W 

160 DATA @,40,106, 106,106, 106,36,0,255 
17@ POKE 53277,3 

180 REM ** DRAW SCENE 

190 COLOR 3 

200 FOR W=1 TO 7: READ J,K,L,M: PLOT J,K: DRAWTO 
L,M: NEXT W 

218 DATA 77,79,15@,30,78,79,151,30,79,79, 152 
212 DATA 30,8@,79,153,30,81,79,152, 31,82.79 
228 DATA 151,32,83,79,150,33 
23@ COLOR 1 

24@ FOR W=1 TO 7: READ J,K,L,M: PLOT J,K: DRAWTO 
L,M: NEXT W 
258 DATA 77,79,77,30,78,79,78,29,79,79,79, 28,80 
255 DATA 79,80,27,81,79,81,28,82,79,82,29 
260 DATA 83,79,83,30 
270 COLOR 2 

280 FOR W=1 TO 7: READ J,K,L,M: PLOT J,K: DRAWTO 
LM: NEXT W 
29@ DATA 77,24,77,22,78,25,78,21,79, 26,79, 20,80 
300 DATA 24,80,18,81,26,81,270,82,25,82,21,83,24, 

83,22 
310 REM ** NOW SET THINGS MOVING 

320 FOR W=-30 TO 20 STEF 2 

330 POKE 623,2 
340 POKE H1,125+W: POKE H2,125+W: POKE H2,@: FOK 

E H4,0 
35@ FOR T=@ TO 1@: NEXT T 

360 POKE H2,125+W: POKE H4,125+W: POKE H1,2: POK 
E H2,0 

370 FOR T=@ TO i@: NEXT T 

38@ NEXT W 

390 FOR W=-30 TO 32@ STEP -2 

420 POKE 622,90 
410 POKE H1,125+W: POKE H2,125+W: POKE H2,@: POK 

E H4,2 
420 FOR T=@ TO 1@: NEXT T 

4320 POKE H2,125+W: POKE H4,125+W: POKE H1,@: POK 
E H2,0 

440 FOR T=@ TO 1i@: NEXT T 

45@ NEXT W 

46@ GOTO 3290 

Listing 14 

REM LISTING 13 

GRAPHICS 18 

FOR W=7@5 TO 712: READ A: FPOKE W,A: NEXT W 

SOFTWARE : Atari animation 

1 REM LISTING 15 

1@ GRAPHICS 12 

20 DEG: P=1 

3@ FOR W=785 TO 712: 

4@ FOR W=0 TO 3600 STEP 10 
9@ COLOR P: P=P+1; 

POKE W,255*RND(9): NEXT W 

IF P=9 THEN P=1 
6@ PLOT 48+(W/1@Q) *SIN(W) , 80+ (W/5Q) *COS (Ww) 
70 NEXT W 

BQ W=7085 

90 IF W=7@5 THEN POKE 712,8: POKE W,15: GOTO 11 

100 POKE W-1,Q: 
110 W=W+1: 
120 FOR T=8 TO 25: 
13@ GOTO 92 

Listing 15 

POKE W,15 

NEXT T 

1 REM LISTING 16 
1@ GRAPHICS 1@: P=1 
28 FOR W=7@5 TO 712: READ A: 

IF W=713 THEN W=705 

POKE W,A: NEXT W 
30 DATA 23,200,221,40,15,56,143,80 
4@ FOR W=39 TO 1 STEP -1 
5@ COLOR P: P=P+1: 
6@ PLOT 40+W,8a-w: 
7@ DRAWTO 4@-wW,80+w: 
88 DRAWTO 40+W,82-W 
9@ NEXT W 

190 P=PEEK (705) 
110 FOR W=7@5 TO 711: 
120 POKE 712,P 
i3@ GOTO 120 

IF P=9 THEN P=1 
DRAWTO 4@+W,8a+W 

DRAWTO 40-w,8@-—w 

POKE W,PEEK (W+1):NEXT W 

Listing 16 

TABLE 1 

Object Single Resolution Double Resolution 

Missiles +768 to +1023 +384 to +511] 
Player 0 +1024 to +1279 +512 to +639 
Player |] +1280 to +1535 +640 to +767 
Player 2 +1536 to +1791 +7768 to +895 
Player 3 +1792 to +2047 +896 to +1023 

TABLE 2 

Bit Priority 

O pO,p1,p2,p3,pfO,pfl ,pf2,pf3, background 
] pO,p1 ,pfO,pfl ,pf2,pf3,p2,p3, background 
2 ptO,pfl ,pf2,pf3,p0,p1,p2,p3, background 
3 ptO0,pfl ,pO,p1,p2,p3, pf2, pf3, background 
4 use all missiles as fifth player colour as pf3 

Note: p = player, pf = playfield. 

TABLE 3 

Missile/ playfield 
Player/playftield 
Missile/player 
Player/player 

one simple POKE to the posi- 
tion registers 53248-5325] 
for players, and 53252-53255 
for missiles. Although a 
range of O to 255 might seem 
possible, usually only 50 to 210 
approximately are visible. 
Outside this range may be 
used for resting players when 

Collision detection. Each of 
the various collisions possible 
are logged in their own bytes: 
see Table 3. A POKE of any 
number to 53278 will clear 
these registers. 

MOVING IN PMG 
The two types of movements 
possible are achieved in two 
different ways. 
Horizontal These require 

COMPUTING TODAY NOVEMBER 1984 

not in use. Note that these 

bytes may only be written to, 
reading them reveals the colli- 
sion status. 

Vertical This is more com- 
plicated, although much 

53248 — 53251 
93252 — 53255 
53256 — 53259 
593260 — 53264 

easier than without PMG. It is 
best achieved by a _ short 
machine code routine that 
moves all zero bytes up or down 
one. See Listing 14 for an 
example: Listings 15 and 16 
are assorted programs. 
Apparently, the author of ‘De 
Re Atari’ has a method of mov- 
ing horizontally in PMG that 
uses strings and is rapid but 
does not use machine code, but 
I will leave that for you 
and your £16.95 to 
find out. 
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acreat writer 
yourself to paper. 

It takes only two minutes and £59.80 to 
transform your BBC Micro into the heart of 
a word processor with VIEW from Acornsoft. 

The VIEW word processing system is 
programmed into a single chip, a 16K plug-in 
ROM. Once it’s installed into your BBC 
Micro — a simple job for your local dealer - 
you just switch on and VIEW is operating. 
(You can switch to other programs, like 
BASIC, with a single command.) | 

VIEW is a professional system, yet it’s 
surprisingly straightforward to use. 

And it’s so outstanding it's won the 1984 
British Microcomputing Award for Home 
Software. 

All you do is type out your text on the 
keyboard, and view it on the screen. 

VIEW can search, change and replace 
particular words whenever they occur in your 
text. It can swap paragraphs. Automatically 
alter page numbers. Even count words. 

The possibilities are endless, because 
vou can check, edit and change as much or as 
ttle as you like until you re satisfied. Then, 
with a single command, your final version 
will appear on the screen. 

If you want to go even further, the simple 
addition of ViewIndex, just £14.95, means 
vou can select and index words, complete with 

page or section 

numbers. 

ea 
SA eas 

ee eke ee 
pe 

And of course, when you're ready, any 
printer that will operate with your BBC Micro 
will operate with VIEW. But if you want to 
use the printer’s special facilities, such as 
bold printing or si 
underlining, 

Fhe Printer Driver 
Acornsoft’s Generator 
Printer Driver 
Generator (£9.95 
on cassette, eS 
£11.50 on disc) 
enables you to 
do so. 

For the 

more specialised [alfa 4.4, | 
user who wants kx 

to take advan- 

tage of the extra 

power offered 
by the 6502 Second Processor, Hi-VIEW 
(£59.80) provides 47K of text space in any of 
the BBC Micro’s screen modes. 

So whether you're composing a 300 page 
business document. a letter to the gas board, 
or a bit of Victorian nonsense. you can 
polish it to your heart’s content. wasting 
precious little time. And even less paper. 

You can get VIEW products from your 
Acorn dealer. Just phone 01-200 0200 for your 
local stockist. 

Alternatively, you can send off for the 
View Family brochure and order through the 
post by contacting Acornsoft, c/o Vector Market- 
ing, Denington Industrial Estate. Welling- 
borough, Northants NN8 2RL. Tel:0933 79300. 

\ << TANS 

The text on the screen isin Mode 6. 



Subscriptions 
Personally, we think you'll like our approach to microcomputing. 
Each month, we invite our readers to join us in an abundance of 
feature articles, projects, general topics, software listings, news and 
reviews — all to help committed micro users make more of their 
microcomputers at home or at work. 

However, if you've ever missed a copy of Computing Today on the 
newstands, you'll not need us to tell you how valuable a subscription 
can be. Subscribe to CT and for a whole year you can sit back, 
assured that each issue, lovingly wrapped, will find its way through 
your letter box. 

And it's not difficult! All you have to do is fill in the form below, cut it 
out and send it (or a photocopy) with your cheque or Postal Order 
(made payable to ASP Ltd) to: 

COMPUTING TODAY Subscriptions, 
Infonet Ltd, 
Times House, 
179 The Marlowes, 
Hemel Hempstead, 
Herts HP! 1BB. 

Alternatively, you can pay by Access or Barclaycard in which case, 
simply fill in your card number, sign the form and send it off. Please 
don’t send in your card. 

Looking for a magazine with a professional approach with material 
written by micro users for micro users? Why not do yourself a favour 
and make 1984 the year you subscribe to Computing Today and we'll 
give you a truly personal approach to microcomputing. 

eee ee haainetoking andes ct nicneaty) | 
SUBSCRIPTION Peg te ee 

(made payable to ASP Ltd) 

ORDER FORM Debit my Redon Barclaycard” 
(“delete as necessary) 

Cut out and SEND TO : 

COMPUTING TODAY Subscriptions 
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Richard Sargent 

.SOFTWARE: MTX Toolbox 

MTX TOOLBOX 
Routines to produce hi-res screen dumps and recover copy from a 
possible crash: essential reading for all MTX owners. 

vid readers ol computer 

journals will probc 
) ] ; 

Yroryiic troryt Th 
PECs trct 

TAINO OUT . 
WUYS Ol WWLU 

‘7 f ? 7 | ? 

copy trom the inaividual pixels 

ta high-resolution scr 

10 LPRINT CHR# (27); "A"; CHR (8) 

io Fie YeiSi FO 0 Str -& 
LPRINT CHR#(27)35"K"5 

LPRINT CHR# (0) s;CHR#(1);5 

REM NOW SEND 256 BYTES OF HI-RES 

20 

Fon 

30 

35 

40 

45 

90 

pa pe 

60 

65 

| —_ —s 
Zula FOR X=0 TO 

LFPRINT 

NEXT Y 

LPRINT 

STOP 

LPRINT CHR#(27);"@e" 

Listing 1. BASIC Screen dump. 

:REM 

: REM 

: REM 

: REM 

: REM 

:REM 

: REM 

:REM 

: REM 

to a aot matr 

nter capa Ol producing 

jh-resolution graphics. The 
yblen th this approach is 

at there is a fair amount of 

PITA DIWTA NMtut - ww earAimt the bits 

fecelve. DVtes Hi Wwloicn St GALS 

reoresent a single element in 

tht -. rore 77 YOare I +h}; . 

Slidgil so Darate IOWd FAl Lillo 

1dds up to the fact that the 10 
lines or so of screen-dumping 
BASIC can take half an hour or 

MACHINE CODE 
SOLUTION 

something is inell 

the 

re 
oD Pt? 

iclent in 

usual 

THE PRINTER IS SET TO AN 8-DOT LINE-FEED 

STEP DOWN THE SCREEN 

THE EPSON IS FUT INTO STANDARD HI-RES 

IN 8-DOT LEAFS 

MODE 

00;01 IS REALLY O100H OR 256 BYTES 
INFORMATION 

LET A=ASC(GR#(X,Y,8)):LPRINT CHR#(A);:NEXT X 
THAT ’S THE LINE FEED 

DO ALL THE Y COORDINATES 
FINISHING LINEFEED 

EPSON’S CODE TO RESET THE PRINTER 

** ALL DONE ** 

course ol 

routine into machine code. The 
user can now sit back and 

watch the screen print out in60 
seconds. Splendid? Well, 
splendid until youcometousea 
different type of printer and 
need to find the machine code 
routine (was it in high-memory 
or in the 

cassette buffer 
change the bytes( which ones?) 

r COn)- 

9D‘ 

< 

~ . ] ~ 7 y , 

tO sult the new pninte 

y, then, are screen-dump 
routines not in the computer's 
own ROM? The answer is sim- 
ple. Printer control-codes are 
not standardised and the com- 
puter manufacturer cannot 
possibly anticipate which 
model of printer you are going 
to use. (Sinclairis, of course, the 
exception which proves the 
rule.) However, Memotech 

have been rather more in- 
genious than the competition 
and have provided a routine in 
ROM which facilitates the writ- 
ing of fast screen dump routines 
in BASIC: 

GR$ x,y,b 

GR$ is the name of the special 
MTX function. It looks at the 

pixel coordinates x,y and 
reads b number of bits from the 

eee imeem meme ew 
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screen, retuming bit=1 for 

Little and Large — the two sizes demonstrated at full size. every pixel which is set. The 

cleverness of GR$ is that it looks 
ata vertical arrangementot pix- 
els so that the value returned is 
in precisely the format required 

Tee ee Ie Ee re EE eT Sk ae nT ne SOME HE ST ne ee OY by the dot-matrix printer (see 

a ares, Table 1, which uses GR&(O, 

G3 a 191.8) as an example. 

cl “y For some reason, GR$ 

vat 4 doesnt quite behave in the 

= ! most logical of ways. LPRINT 

i GR$(x,y,8) doesn't work, which 

Pa is a shame, and neither does 

LPRINT CHR$(ASC(GR3$(x, 
y,8))), which perhaps isnt so 
surprising. However, LET A= 
ASC(GR$(x,y,8)): LPRINT 

SH35 93%, $3 PE 3E-5 3%, 

ni cdf > 
= $— 

< CHR$(A) does work, so 

= Memotech can breath a sigh of 

be relief — they needn't © start 

1 =| replacing their ROMs! 

he 

a! THE NEXT TIME 
23 MEMOTECH MTM SCREEH OUMP Two simple FOR-NEXT loops 

: i 1 - : r. 5‘! A | SR Re Ra ee Meee OE PE SC ORT Cs > AMEN ont eee ee nero oe eEES can now be set up to pass tne 

dP 

Lo. jie 

Jpn mee ete a at ets emt fa pi jo fa 

Pa 

ae 
ool 

fl - ’ 

; i 

23 MEMOTECH MTX SCREEN DUMP 

ESAS TNR RENEE EER CSET ETN ADAP EE EEL ENE MI, TEG EEE SPOS PILE SL AE LTE TMT OOTP L EEA SIE LEED LE TI OGLE AEE LIE LE, GEE LE ELE OL 
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30 CLOCK "000000" 
34 LPRINT CHR#(27) 5; "A"; CHR (8) 
oJ FOR Y=191 TO O STEP -8 

40 LPRINT CHR#(27); "*" 3; CHR# (4) ; CHR# (0) sCHR#(2); 
SO FOR X=0 TO 255 
60 POKE 64161,ASC(GR#(X,Y,9)) 
61 CODE 

407C LD A, (64161) 
407F LD D,oO 
4081 LD B,4 
4083 Li: RLA 
4084 PUSH AF 
4085 RL D 
4087 POP AF 
4088 RL D 
408A DJNZ L1 
408C LD A,D 
408D LD (64161) ,A 
4090 RET 

Symbols: 

Li 4083 

62 LET A=PEEK (64161): LPRINT CHR#(A) ; CHR#(A) 5: 

LPRINT CHR# (27) 5 "#" ; CHR (4) 5s CHR# (0) s CHR#(2) 5 63 LFPRINT : 
64 FOR X=0 TO 255 
65 POKE 64161,ASC(GR#(X,Y,8)) 
66 CODE 

4122 LD A, (64161) 
4125 RLA 
4126 RLA 
4127 RLA 
4128 RLA 
4129 LD D,O 
412B LD B,4 
412D L?2: RLA 
412E FUSH AF 
412F RL D 
4131 POP AF 
4132 RL D 

DJNZ L2 
LD A,D 
LD (64161) ,A 
RET 

67 LET A=PEEK (64161): LPRINT CHR#(A) ;CHRS(A);: 
80 LPRINT =: NEXT Y 
83 LPRINT : 

NEXT X 

NEXT X 

LPRINT CHR# (27); "@"53 CHR (13) 5s CHR#(27) 3 "F" 
90 VS S: PRINT TIME#: LPRINT TIMES: STOP 
200 VS 4: CLS 
201 FOR T=1 TO 22 
202 PRINT Ts NEXT T 

203 PRINT “ 23 MEMOTECH MTX SCREEN DUMP": PRINT " 24"; 
210 PLOT 100,92: ANGLE O 
240 FOR I=0 TO 1 STEP .O1 

250 DRAW 7: PHI I: NEXT I 
280 CIRCLE 100,92,50 

282 LINE 0,0,0,191: LINE 0,191,255,191 
284 LINE 255,191,255,0: LINE 255,0,0,0 
290 GOTO 30 

Listing 2. Listing for the double-size dump. 

screen information to the prin- 

ter. Listing 1 shows the screen 
dump routine set for the Epson 
series printers, including the 
MT-80 if it has the high-res 
graphics ROMs fitted. 

It should be possible to 
change the control codes to suit 
other printers. If you have the 
Seikosha uni-hammer printer, 

try changing all the 8s to 7s 
since this particular printer 
orints ‘7 pixel rows in hi-res 
graphics mode. The routine in 
Listing 1 prints a 108mm by 
67mm screen dump in 102 
seconds on an Epson RX-80. 

The size of printout and the 
iensity of dots on the printout 
can both be altered by chang- 
ing the hi-res graphics mode. 
For example, CHR$(27);"L"; 
will give you a distorted image 

51mm by 67mm. These screen- 
dumps are all rather small, soa 
special routine has been written 
to produce jumbo-sized print 
outs of 16Omm by 135mm. 

The new routine uses soft- 
ware to print a “four-pixel 
square’ on the paper for every 
pixelonthe screen, butthe prin- 
ters hi-res graphics mode is 
also. different and so _ the 
hardware is placing about 8 
dots in the “four pixel square” 
thus giving a dark, sharp 
image. 

Listing 2 shows the full pro- 
gram, which has a demonstra- 
tion routine at lines 200 
onwards. The program should 
be started bya GOTO 200. The 
clue to whether or not your prin- 
ter will acceptthe bytes given to 
it lies in line 40. Here the Epson 

SOFTWARE: MTX Toolbox 

2 REM NEWWORD RECOVERY 
4 LET R=0O: LET A=35083: REM OR 38274 
3S LPRINT : LET R=R+1: IF R=20 THEN GOTO 120 
20 LET A=A+1: LET V=PEEK (A): IF V=0 THEN GOTO 140 
SO IF V=141 OR V=253 OR V=13 THEN GOTO 5 
80 IF V>127 THEN LET V=V-128 
90 IF V<32 THEN GOTO 20 
100 LFRINT CHR#(V);: 
120 LPRINT : 

140 LPRINT : 

GOTO 20 

INPUT "Continue?";I#: LET R=0: GOTO 5 
PRINT "Text ended": STOP 

Listing 3. For the recovery of Newword. 

RX-80 (or FX-80) is told to 
accept a single line of 00;02 or 
O200H (512) bytes. If other 
makes of printercan do that, the 
subsequent routines will work 

The large image is produced 
by expanding the bits (pixels) 
vertically, which is the task of 
the two embedded machine 
code routines, and expanding 
each byte horizontally, which is 
done by the CHR$(A); CHR$ 
(A), in lines 62 and 67. MTX 
owners will, | hope, remember 

to type" ASSEM61”" and not’’61 
CODE" when they come to line 
61 in the listing. 

The jumbo printout, al 
though four times the size of the 
smaller version, prints faster 
and takes 303 seconds to com- 
plete. The mysterious location 
64161 is a NODDY expansion 
vector which normally holds C9 
or C3 hex. The contents of 
64161 should really be saved 
prior to using the screen dump 

routine, and restored immed- 
iately afterwards, or else poor 
NODDY will crash... 

NEWWORD 
RECOVERY 
Our second routine concerns 
Memotech’s wordprocessing 
software forthe MTX, Newword, 

which like all wordprocessors, 
can sometimes crash due to 
either computer or human 
errors. But, unless you havesuf- 
fered a power supply failure, 
your words of wisdom are pro- 
bably still in the MTX dynamic 
memory: pity you can't get at 

them... Newword cannot 
warmstart. 

The manner in which your 
words of wit and wisdom can be 
lost differs depending upon 
whether you have the disk orthe 
ROM-based Newword. The 
trauma is the same in both 
cases, and can be triggered by 
one of three separate exer 
cises: 

@® Accidentally pressing the 
MTX RESET keys. 
@ Locking up in BDOS 
ERROR:BAD SECTOR in disk- 
Newword. 

® Accidentally giving the 
"Quit without saving’ com- 
mand in ROM-Newword. 

At worst, you could lose as 

much as 4000 characters in a 
disk- Newword crash and about 
twice as much in a ROM New- 
word crash. It really all depends 
on how conscientious you are 
about making your back-up 
copy every quarter of an hour. 
The short BASIC routine saves 
the day (more or less). It isn't 
pertect because it doesn't res- 
tore your text into Newword, it 
merely types out whatever is in 
RAM memory, but it's certainly 
better than nothing. However, 

should you be visited by the 
Muse in a big way and entirely 
neglect the SAVE routines, you 
will not find yourself lost for 
words if you have this stand- 
by program. 

The recovery is simple. Reset 
the MTX and use ROM BASIC 
or disk BASIC to enter or LOAD 
the recovery routine. The re- 
covery routine is so short that it 
will not overwrite the Newword 
document, which is in high 
memory. LET A=38274 for the 
disk version and LET A=35083 
for the ROM- based package. 

If you suspect that you have a 
very early version of MTX New- 
word, it is worth checking these 

addresses. This is but a small 
task, and involves typing” quick 
brown fox” into a fresh New- 
word document, then resetting 
the MTX and using the PANEL 
to locate “quick brown fox" in 
memory. The program screens 
and prints 20 lines of text at a 
time and will continue to do so 
until the null end-of file marker 
is reached. All types of New- 
word carriage-retun and 

linefeed codes are processed 
as simple ODs and OAs and all 
other control codes are ig- 
nored. The printed result may 
not look beautiful, butthe words 

will be there and your innova- 
tive formula for a water- driven 
pollution-free electrically-heat 
ed rickshaw will be preser- 
ved for posterity. = 
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LUCAS 1518 
LUCAS LX 

CPU Z80 
MEMORY 64K RAM 
LANGUAGE Microsoft ft BASIC 
MASS STORAGE Cassette at3 300 © or 1200 baud 

Single or twin 54" floppy disc drives 
OS CP/M 2.2 ( (supplied) ) or NAS-DOS 
KEYBOARD QWERTY, cursor, numeric pad, 

unction keys 
INTERFACES RS-232C, Centronics, interface for 

3 Mb Winchester, control bus 
‘tied below) 

DISPLAY Monochrome monitor supplied, colour 

—s 

GRAPHICS 80 by 25 text, with user-defined block 
graphics 

Ind fale h ] d 392 by 256 eight colour or 784 by 

ee eee ee 256 two-colour high-resolution graphics 
kings — ‘this noble and time-honoured tradi tion i is not so SOUND Ne 
prevalent in these technological times, and it is quite a / 

pity, too. Justimagine the pride you'd feel standing in your Notes. The Lucas LX is a computer which is aimed at the 
own back yard while your very own hunting falcon more professional and business users. 
swooped down upon unsuspecting dogs, cats and 
Ford Sierras. 

For a limited time only, Computing Today is offering 
you the chance to experience the thrill of commanding 
your own bird of prey, with the new CT Hunting Falcon, 
Magazine Binder. Swilt of wing, sure of eye ane made of 
genuine vinyl and cardboard, the Computing Today 
Hunting Falcon/Magazine Binder is the spitting image « 
the hunting birds of old to ar rybo dy suffering from 
cataracts. Release it from your arm, and it dives ‘ust like a 
traditional hawk. If it lands on a small animal, it will pre 
bably stun it. Also, when you tire of the sport, and wou 
rather hunt hedgehogs with your Ford Sierra, your CT 
Hunting Falcon converts into a useful magazine binder 
that holds a full year's supply of Computing Today. The 
new CT Hunting Falcon/Magazine Binder will cost you 
not a farthing more than the old binder alone used to: just 
£5.00. This includes postage anc packing, so your falcon 
wont have to tire itself out flying to your abode. 

Cut out and send to: 

COMPUTING TODAY HUNTING 
FALCON/MAGAZINE BINDER, 

INFONET LTD, 
TIMES HOUSE, 

179 THE MARLOWES, 
HEMEL HEMPSTEAD, 

HERTS HP1 1BB, 
ENGLAND 

SHARP MZ-3541 

CPU Z80A (two), 80C49 
MEMORY 128K RAM, 8K ROM 
LANGUAGE Sharp BASIC 
MASS STORAGE Twin integral 5/4” floppy disk drives, 

total capacity 1.28 Mb 
KEYBOARD ee TERTY, cursor, numeric pad, 

fur ct ion keys 
INTERFACES RS-232C, Cen itronics, interlace for 

extra extemal floppy disks 
DISPLAY Mor rochron 1e monitor, colour option 1a 
GRAPHICS 80 by 25 text, 640 by 400 high-resolution 

graphics | 
SOUND Single channel 

Notes. The Sharp MZ-3541 is aimed at the businessman. 
Name (Mr/Mrs/ Miss) ee i RAM is ex pandable to 25 56K, while two Gi sk drives ma y be 

NI ss, crated hss Akasa RS NS TRESS | added extemally to complement the integral pair. Col our is 

| only possible w ith the optional graphics expansion RAM. 

One 780 handles the Hor Nek ctivities while the other em we ee ee 

=~ 
4 
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oS oe! -—— ows 
D mn 

> D +: 
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+ ( 

: VU 

= — oe 
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| | handles peripheral ac s. The third processor handles the 
Teen ett eo ee ee i ee ee ee ee ee ee ee ee ee eee ee | key board. The av aes ke “of CP) M means a ready supply ot 

| RTE REM gtr praesent Pl ten nat OARS bw vs eee business software. 
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MICRODEALER 

eae dn nascom | Alpha Business Systems Ltd | 

DEVON : 
eee 

COMMODORE 715B 

CPU 6509 
Church Street, Industrial Area. Ware. MEMORY OOK RAM, 20K ROM S & R BREWSTER LIMITED | Herts. Tel: 0920 68926 | LANGUAGE Commodore BASIC 

86-88 Union Street, Plymouth PL1 3HG Specialists in recommending and MASS STORAGE No cassette 
Tel: 0752 665011 Open: 6 days a a fo a at ah Single or dual 5%” floppy disk drives 

OS Commodore's DOS 
DORSET KEYBOARD QWERTY, cursor, numeric pad, 

i ctepenanieeninetiineemntiatemanancameeieaaas tunction keys 
INTERFACES RS-232C, IEEE 488, memory bus, eight: 

bit parallel, cassette port, second 
processor Dus 

LONDON 

APRICOT 

PARKSTONE COMPUTER SYSTEMS 
ervice Nascom Deal 

pPaiers fi if (,e!f 

Aid Vinci SIRIUS DISPLAY Monochrome monitor supplied 18 Station Road, Lower Parkstone. | Computer sonochrome mo! | 

Poole. Dorset BH14 8UB. y Store wana’ dalila GRAPHICS 80 by 25 text, block graphics 
Tel: PARKSTONE (0202) 746555 Approved Dealer SOUND Three channels 

112 Brent Street. 
Hendon. 

NW4 2DT 

Tel: 01-202-2272 

LANCASHIRE 

EV COMPUTING 
INN rome | ay 
700 Rurr auc ta 

Notes. The Commodore 715B is the top model in the 700 
range of business machines. Although built round the 6509 
processor, there is a second processor option (8088). The 
machine has been designed to meet IEC specifications. The 
black-and-white monitor screen is integral and features tilt 
and swivel. The keyboard may be detached. 

MAYFAIR MICROS | | 
2 Tull range Commooaore | Manchester M19 p 

Tel: 061-431 4866 equipment at very competitive a 

80-BUS SOLUTIONS onces Blenheim House, Pod- 
more Road, London SW18 1AJ. 

SUFFOLK 01-629-2487 

M. D. W. ELECTRONICS | Tass 

- NS 

47 Woodbridge Rd. East, Ipswich 

IP4 5QN. 

Tel: (0473) 78295 

ne store with everything for the en- 

nusiast. Official Commodore Dealer 
ind service al nformat centr 

24 The Parade, Silverdale. Newcastle, 
Staffs. Tel: 0782 636911. 

EYTE-RITE 
iandaff R & TV Ltd. 24-26 High St.. TYNE & WEAR 
Llandaff. Cardiff. Tel: 0222 563760 

KEY COMPUTER SERVICES | 
LIMITED | 

| 

iC SO;UTIONS tO everyday 
business problems 

Osborne House, 28 Osborne Road. 
Newcastle upon Tyne NE2 2AJ. 

Telephone: (0632) 815157 

Directors: J. Sowerby. V. Shepernson 

ss SSS 

CAMBRIDGESHIRE 

MS CONSULTANTS 
(CAMBRIDGE) LTD 

Bridgefoot House, 
159 High St., Huntingdon 
PE18 6TF. Tel: 0480 51721 

n ¢ P 
i Nat 

COMMODORE 64 

CPU 6510 
MEMORY 64K RAM, 26K ROM 
LANGUAGE Commodore BASIC 
MASS STORAGE Cassette unit at 300 baud 

266 North Road, CARDIFF 

SIGMA SYSTEMS FF | 

Tel: 621414 

Als" f] Se Cee ] wae f Sanwend 9% tloppy discs available 
P WEST MIDLANDS OS Commodore's own 

- LONDON $$$ KEYBOARD QWERTY, cursor, function keys 
INTERFACES IEEE 488 bus, cartridge port, cassette 

port, two joystick/light pen ports 

: MICRO BUSINESS CENTRE LTD 
SHARPSOFT LTD. Wolverhampton Computer Centre. 17- 

With the She p user in mind 19 Lichfield Street, pi teams ae DISPLAY TV output 
aro MZ ? ‘ala | id na cassette West Midlands WV1 1EA. Tel: (0902) GRAPHICS r) > Ac P 1 / ) 9.99 29907 or 29021 40 by 25 text, block graphics (user- 

Complete range of Commodore pro- definable) 
Sharpsoft Ltd. Crisallen House, 
86-90 Paul Street. London EC2. 

Tel: 01 - 729 5588. 
eS 

LANCASHIRE me 6°) 51,.%-)5/1 21 = 

STATION ELECTRICAL YORKSHIRE ELECTRONICS 
Dept ee Road, Commodore Appointed 

_ancs LH26HN. Tel: 0524 824519 spe dard oi hl 
_arge range of software, books and ! i 
eripherals for SHARP MZ 700. 2nd 
Nand computers bought, sold and 

part exchange. Also repairs 
SAE for lists 

ducts always available 
320 by 200 high resolution graphics in 
16 colours 

SOUND Three channels 

Notes. The Commodore 64 is a popular micro with a great 
deal of games software available. There is also some 
business software, such as spreadsheets and word 
processors, available but this suffers from the lack of an 80- 
column screen. Graphics and sound have extensive 
capabilities, for example eight multicolour sprites and three 
channels of sound covering nine octaves each. 

Caxton House, 17 Fountain St, 
Morley. West Yorkshire. 

Tel: 0532 522181 

Neen a ha EEEEND 

COMPUTING TODAY NOVEMBER 1984 77 



MICRODEALER 

CPU 8086 
MEMORY 256K RAM 
LANGUAGES Microsoft BASIC, Personal BASIC 
MASS STORAGE No cassette drive 

Integral Sony 34%" 315K microfloppy 
disk drive 
Integral 5 or 10 Mb hard disk 

OS MS-DOS 2.11 with GSX bundled 
CP/M-86 (not yet available) 
Concurrent CP/M-86 (not yet available) 
QWERTY, cursor, numeric pad, 
function keys 
RS-232C, Centronics, Microsoft mouse 
Monitor (supplied) 
80 by 24 text with block graphics 
800 by 400 high-res graphics under 
GSX 

SOUND No 

KEYBOARD 

INTERFACES 
DISPLAY 
GRAPHICS 

Notes. The Apricot xi is a development of the award- 
winning Apricot, and replaces one of the latter's disk drives 
with an integral hard disk, providing vastly increased storage 
with faster access. Memory may be expanded in 128K 
increments to a maximum of 768K. The languages and 
operating systems mentioned above come bundled (except 
for Concurrent CP/M) and four software tools are also 
bundled, including an asynchronous package for use with 
the optional modem card. 

APRICOT F1 

CPU 8086 
MEMORY 256K RAM 
LANGUAGES MS-DOS, Concurrent DOS (Optional) 
MASS STORAGE No cassette drive 

One integral 34%" 720K Sony 
microfloppy disk drive 

OS MS-DOS 2.11, Concurrent DOS 
(optional) 

KEYBOARD QWERTY, cursor, numeric pad 
INTERFACES Infra-red link for keyboard or mouse, 

expansion slot, RS-232C, Centronics 
DISPLAY TV or optional monitor 
GRAPHICS 80 by 24 text640 by 256 four- colour, 

320 by 256 16-colour maximum high 
resolution 

SOUND No 

Notes. The Apricot Fl is designed as a low-cost entry-level 
machine for small businesses (a cheaper cut-down version, 
the Fle, is for schools and colleges). It includes several 
bundled applications including SuperCalc, SuperWriter and 
SuperPlanner. An optional five- slot expansion bus may be 
added: also a 10 Mb Winchester unit. There is an optional 
infra-red mouse/ trackball. RAM is expandable to 768K. 

CAMBRIDGESHIRE 

MS Consultants (Cambridge) Ltd 
Bridgefoot House, 159 High St., 

Huntingdon PE18 6TF. 

Tel: 0480 51721 

Specialists in ACT hard & software 

TIMATIC SYSTEMS LTD 
The Market, Fareham. 

Tel: (0329) 239953 

For the complete range of Apricot hard- 
ware and software Also dealers for 
Zenith, Memotech. For future informa- 

tion call or ring anytime 

BROMLEY BUSINESS 
COMPUTERS 

Tower House, College Road, 
Bromley, Kent BR1 3NJ. 

Tel: Bromley 6226 

LONDON 

POSEIDON COMPUTER 
SERVICES LTD. 

of Hampton 
S.W. London dealer for Sirius | 

Demonstations by appointment. Most 
types of printers supplied. 

Bespoke Software a speciality 
Competitive prices. Full UK delivery 
Tel: 01-941 1147/5986 Telex: 8954665 

35 Baker Street, London W.1. 

COMPUTER CENTERS 

15-19 Kingsway, London WC2. 

MANCHESTER 

— oN GS UNUMITED 
COMPUTER CENTERS 

81 Washway Road, Sale, Manchester 
M33 1 

FOR DETAILS ON 
MICRO DEALER 
FEATURES RING 

01 - 437 0699 

MIDDLESEX | 

SIRIUS AND APRICOT 
IN STAINES 

Micronomy Ltd., Unit 18, 
Central Trading Estate, Staines, 

Middlesex TW18 4XE. 
TEL: STAINES 63651 

' SCOTLAND 

SIRIUS 
is alive and well and supported. at 

ROBOX 
(Office Equipment) Ltd, 

The Scottish Computer Centre 
Anderson Centre, Glasgow 

041-221 8413/4 
34 Queen Street, Edinburgh 

031-225 3871 

17 Queen Street, Edinburgh EH2 1JX. 

SURREY 

WY UN 
COMPUTER CENTERS 

60 George Street, Croydon, Surrey 
CR10 1PD. 

CROWN BUSINESS 
CENTRE LTD for ACT 

55-58 South Street Ltd., 

Eastbourne, Sussex BN21 4U2 

Tel: 0323 639983 

WALES 

SIGMA SYSTEMS LTD 
266 North Road, Cardiff 

Tel: 0222 621414 
Main dealer and Service for 
ACT, SIRIUS, APRICOT, 

IBM, COMMODORE & DIGITAL 

WEST MIDLANDS 

Q data limited 
The Black Country's specialistin micro- 
computing. Full range of ACT Apricots 

and IBM personal computers. 
The Limes, High Holborn, Sedgley, 

West Midlands. 
Tel: Sedgley (09073) 62331 

YORKSHIRE 

AN Ge Nini 
COMPUTER CENTERS 

26 Fosgate, York YO1 2TA. 
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Attention all Dealers! 
Attention all Dealers! 
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Announcing the launch of a major 
weekly trade magazine from the 
publishers of Home Computing 
Weekly, A&B Computing, ZX 
Computing, Personal Computing 
Today and Electrical Retailing. 

Each week the most experienced 
and respected team of journalists in 
the home computer and software 
market will bring you news and 
product information on developments 
in your market place. In this fast 
moving market you need up-to-the- 
minute information to make the most 
of your business. Computer and 
Software Retailing will provide you 
with this information—every week. 

So if you are a retailer, manufacturer, distributor, or wholesaler of home computers and software and business micros and software, reserve your regular free copy of Computer and Software Retailing now. 
Reader applications should be addressed to: 

Paul D’Inverno, 
Computer and Software Retailing, 
Argus Specialist Publications Ltd., 
London WI1R 3AB 

Advertisers who wish to take advantage of the complete high street and distributor coverage offered by Computer and Software Retailing should contact John Sorrenti On (014370626. 
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| Post To: Computamart, Computing neday: 1 Golden Square, London W1. 

BERKSHIRE 

icrO 
eneral 

PRINTER 
SPECIALISTS 

6 THE BIRCHWOODS, TILEHURST, READING. 
TEL: 0734 25226 

Churchfield Ra., 

Frodsham. 

Tel: (0928) 35110 

Computer 
dunk Shop. 

reak Computers & Perip! herals 

ines Halton. Tel 051 420 4596 

LINCOLNSHIRE 

SHARP CENTRE Ml 
16 Melville Street, Samal 
Lincoln. 
Tel: Lincoln 32379. 

Open: 9am-5.30pm closed Wed. 

LONDON 

A. J. Duchesne 
(Computer Consultants) Limited 

10-12 Creechurch Lane. London EC3A SAY 

Telephone: 01-621 0433 

COMPUTING + 
264 Earls Court Road, London SW5. Tek 01 
373 4506 01 373 5000 Ext 240. Of 

A. B. & C. COMPUTERS (CT) 
Duchy House, 6 Lower Ayimer Sq., St. Austell. 

Tel: 0726 64463/67337 

NEWBRAIN & SANYO 
HARDWARE & SOFTWARE 

Printers, qe iy hs Juki etc. Monitors, Tape 

Recorders, Booxs, Expansion yP/M potas 550 

555 Computers. Access Mail Jrder. Ask for detal 

ANGELA ENTERPRISES 
Tel: Stevenage (0438) 812439 anytime 

LANCASHIRE 

MILROS 
51 QUEEN STREET, MORECAMBE. 

Tel: 411435. Also open Sundays. 

2H 

80 

SOUTH LONDON 

CROYDON COMPUTER CENTRE 
Authorised Acorn Service Centre 

29a Brigstock Rd., Thornton Heath, 
Surrey. _— hls _— 1280 
BBC AY ctron Genie Orit 

Aadga Mic tak zen tn Monitors 

L.B. ELECTRONICS 
11 Hercies Rd, Hillingdon. 

Tel: ee 553399 vipat ans. Syabaa 
n: 6 days, ¥.sVam-opm, Wu! at) 

uioment. memory, EPROMs et en 

estabnis! 

VICTOR MORRIS GLascow 
TANDY TRS 80, VIC 20, VIDEO GENIE, APPLE 

PANASONIC, CUMANA, EPSOM ETC. 

340 Argyle Street, Glasgow G2: 041 221 8958 

24 Gloucester Road, Brighton. 

Tel: 0273-698424. 

Open: Mon-Fri 10am-5.30pn 
Sat Jam-o f 

TYNE AND WEAR 

HCCS associaATESs 
533 Durham Rd., Low Fell, 

Gateshead. Tel. Newcastle 821924. 
Open: 6 days 9Yam-5.30pm (Sat 

10am-5.20pm). Specialists in: Acorn, 

BBC, Video Genie, VIC 20. 

WALES 

STEVE’S COMPUTER COMPANY LTD 

CASTLE ARCADE, CARDIFF 
Tel: — — 371578 

dlc yn — Sat. 9 — 5.30 

FOR CON tha NTS TO COMPUTERS 

SIR Computers Ltd. 
91 Whitchurch Road, Cardiff. 

Tel: 0222 - 21341 a 

BAG Pacoen 

NORFOLK 

ANGLIA COMPUTER CENTRE 

88 St Benedicts Street, 
| Norwich. 

NM Tel: (0603) 29652 /26002. 

Ljt ny Open: 6 days 9am-5.30pm. 
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Lineage: 40p per word. 

SOFTWARE 
PN dg ey Wale), tS 

Price £12.50 all inclusive 

POOLSWINNER f= 

Price £15.00 all inclusive 

# SéIGC ky 
HARDWARE 

NEWBRAIN & 
SANYO 

t f 

rProres S| 

ne price of nobb Y 

NEWBRAIN ON SPECIAL 
OFFER 

With over £200.00 free software 
Accounts. databases, etc. etc) 

Limited Offer-ring now! 

SANYO 550/555 COMPUTERS 

star, Calcstar et 

; 
ost! Printers: &; < r 

= VU 

P JU shinwa Da Ssystep 2 OO 

Sanyo Monitors & Recorders. 

Call STEVENAGE (0438) 812439 
Nytime tor hardware/ software lists 

Mail Order anc Access faci ities 

ANGELA ENTERPRISES 
4 Ninnings Lane, Rabley Heath, 

Welwyn, Herts AL6 9TD. 

UNAVAILABLE Components? 
If we can't get them nobody can. 
Quote without obligation or charge. 
Quote or order period approx. 2 
weeks. No order is too small. 
Rickman, South Ronaldsay, 
Orkney KN17 2TW. Phone: 085683 
430. 

Buying and selling 
in the Classified 

Columns of 
Computing Today 
brings the best 

results. 

For further details 

ring 
01 - 437 0699 

COMPUTING TODAY 

VISA 
SRE EN 

Semi display: £9.00 per single column centimetre 
Ring for information on series bookings/discounts. 

All advertisements in this section must be prepaid. 

Advertisements are accepted Subject to the terms andconditions 

printed on the advertisement rate card (available on request). 

68000 SYSTEM 
KITS 

A range of high quality, double 

sided, 8 by 8 PCB's which form the 
core of a 68000 system 

CPU contains 68000 L8 micro with 

a MHz crystal clock, dynamic 

refresh sequencer, bus buffering 

etc. PCB £80. Component set £110 

B10 provides 8/16 K Eprom, Ram, 

20 |1/O lines, RS232_ interface 
counter-timer, interrupt handling 

etc. PCB £80. Component set £98 

RAM 256K dynamic. Page/ address 

selectable. PCB £85. Component 

set £245 

A boot loader/monitor is available 

in EPROMS at £30 

Add VAT to above prices. Delivery 
14 to 28 days 

P. L. Watson, 101 Village Road, 
Bromham, Bedford MK43 8HU. 

Tel: 02302 2867 

QL UTILITIES 
4 Programs on Microdrive for 

Sinclair QL to prevent Directory 
overflowing the screen provide 

single key loading or 
DELETION of files, repeat 

FORMATING of cartridges and 
back-up copying of whole or 

part of the cartridge. £10 from: 

W.D. SOFTWARE, 
Hill Top, St. Mary, Jersey, C.1. 

Tel: 0334 81392 

BLANK CASSETTES 

1 (C12) £4.45 C1 (C15) £4.50 
(1 (C30) £4.70 [1 (C60) £5.30 
C2 (C90) £7.00 
BASF FLOPPY DISCS 
Prices of boxes of 10 
1) 5'4 Single side/Single density £19.55 
2) 5'4 Double side/Double density £21.85 
C 5‘ Double side/Quad density £28.75 
DISC DRIVES 
Include Manual, Leads, Utilities Disc 
CI) TEAC 55A 40 tracks — £139 each 
C2 TEAC 55F 40/80 switchable D.S. — 
£209 each Free delivery UK only 
Indicate quantity of each product required 
in boxes 
Cheque/P.O. enclosed for 

PROFESSIONAL 
MAGNETICS LTD 

Cassette House, 329 Hunslet Road, Leeds S10 3YY 
FREEPOST Tel. (0532) 706066 eT 

COMPUTING TODAY NOVEMBER 1984 

) Send your requirements to: 
IAN ATKINSON 
ASP LTD, 1 GOLDEN SQUARE, 
LONDON W1 

01-437 0699 

MICRO COMPUTER 
AUCTIONS 

Regular monthly auctions for all micro 
hard & software. 

Send for entry form or next catalogue 
to: 

MICRO COMPUTER AUCTIONS (CT), 

59 Grays Inn Road, London WC1X 8TL 

Tel: 01-242 0012 (24 hours) 

COMPUTER SOFTWARE 
BUSINESS AND GAMES 
FOR MOST COMPUTERS 

Commodore 64, VIC 20, BBC, 
Atari, Dragon, Spectrum MZ700, 
ZX81. 

New releases for CBM 64, 
Spectrum, BBC, Atari, Dragon, 
Spectrum, MZ700, ZX81. 

New releases for CBM 64, 
Spectrum, BBC. Every 2 weeks — 
just send SAE and we send you a 
new list every 2 weeks. 

Altai C10 data cassettes 40p 
each. 5 C15 data cassettes 
£2.40 51," floppy discs D/sided 
— DL density. £2.30 each or 5 
for £10. 

Send to: M. J. Seaward, 
St. Olaf’s Road, Stratton, 

Nr. Bude, Cornwall EX23 SAF 
Tel: (0288) 4179 

SOFTWARE 
FOR ZX SPECTRUM 
Strategy, simulation, scientific 

e.g 

Le UWI ancct cecil £4.25 
MATIOIEE cavritasesieuwiers £3.95 

SAE FOR LIST 

34 Clairville Gardens, 

London W7 3HZ. 

COMPUTER SOFTWARE for 
your: Commodore 64/Spectrum/ 
BBC Micro/Vic 20/ Acorn Elec- 
tron/ZX81. Quality games from 
leading software companies. For 
details send SAE to: Lister Soft- 
ware Suppliers, 15 Hamilton 
Gardens, Leeds LS7 4AZ or Tel: 
Leeds 869493 (after 6pm) 

BURGLAR ALARM equipment 
riease visit our 2.000 sa. ft. show- 
rooms Or write l pnone 

fr ; C.W.A.S. Ltd.. 10¢ 

Roole, Nt Bradford BD6 
1DR. Telephone: 0274 731532 

p& emia 
¥ ws 

HARDWARE AND 
SOFTWARE 

COMPUTING + 
The Apple only store 
143 Earls Court Rd, 

London SW5. 
Tel: 01-373 5000 

Ext 240 

Suppliers of mini and 

micro computers for 

home and office use, 
together with supporting 
software. Leading manu- 

facturers’ products 
supplied. 

Just in from APPLE the 
MACKINTOSH and 2C 
bringing Hi-TECHNO- 
LOGY to your fingers. 

fete) €-9 Ve) 
at} =] for Wale) b> 

PARAPHYSICS Journa! (Russian 
Translations): Psychotroni 
Kirllanography. Heliphonic Music 
Telekinetics, Computer Software 
SAE 4 x 9". Paralab. Downtor 
Wiltshire 
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SHARP NZ 700 64K. Good 
condition. Only 2 months old. £150 
with software and manuals and 
leads. Tel: 01-263 0265 

TELETYPES ASR33 £30 each, 
collected or £150 all six. Gilinsky, 
15 Thornhill Park, Sunderland 
0783 44770. 

FOR SALE Nascon 2 cased 48K 
Ram B AVC Model B extended 
basic Kaga RGB Vision-! Monitor 
F600. Redditch (0527) 67234 
evenings. 

N.C.R. 8130 COMPUTER, 4 x 8° 
disc drives, V.D.U., Matrix Printer 
64KB C.P.U., Payroll, Sales Ledger. 

| SERVICES __ LIBRARIES 
DRAGON 32 variable dump and 
listing of your BASIC software from 
cassette or DRAGONDOS DISK. 
For fast service send back-up 
media, SAE and £1.25 per program 
to: Mr. M. A. Seymour, 13 Meller 
Close, Beddington, Surrey CR40 
4UB. 

LOOK! Any program for any micro 
at 20% discount. Also the only tape 
exchange club specialising in 
today’s TOP 20. (Spectrum, Com- 
modore). Membership free. Write, 
Stating micro to: Ham Software 
Library (CT), Ham Lane, Elstead, 
Surrey GU8 6HQ. We've got the lot. 

Stock Control, €1000?. Melton 
Mowbray 822332. 

CLASSIFIED ADVERTISEMENT — ORDER FORM 

When placing your ad, please state classifi- 
cation required 40p per word. 
Send to: ASP Classified, 1 Golden Square, 
London W.1. Tel: 01 - 437 0699. 

Name 

Address 

a 
t in COMPUTING TODAY ‘o: seyes Please place my ssible 

NEN) Ma COR Miz 
Vyas a afeyeyey) 

wi Pu | BRB All 

AD INDEX 
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Akhter Instruments............ 54, 55 

PF ae n sot Gusokswripenaecnci- le 

Ba OO ic heh kediwssdesiucssderanix, 1A 

Brother Industries................0BC 

Frat 
—— an 
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Print your heart out using EPSON printers and GORLITZ 
interfaces — over 10.000 sold in West Germany. Definiti- 
vely THE BEST connection between VIC-64 and EPSON 
printers is our VIC-EPSON-INTERFACE: 

Plugs right into any EPSON (board 8422) « 2K Buffer (8K option) « 
Z80 processor « lots of additional control functions + brings you the 
original CBM character set with all graphics in up to 40 sizes * inclu- 
ding double height and double width printing of CBM characters * 
precise HARDCOPY from SIMON’s BASIC « BUS connector dou- 
bled like 1541 « DiL-switch for device address « printer remains un- 
changed « Interface can be switched off if Centronics port is used + 
No. 8423 for external use with EPSON-compatible printers like 
STAR etc. « Prices include DIN cable (im) and manual. 

VIC-EPSON Interface type 8422 (board) 
ViIC-Centronics-Interface type 8423 (external) .............08 

prices do not include VAT. This is just one GORLITZ product. We are 
looking for dealers in UK. Our Phone: (01049)-261-27500. Mailbox 
for letters, queries and orders starting October: (01049)-261-2044. 

GORLITZ COMPUTERBAU « P.O.BOX 852 + D-5400 KOBLENZ, WEST GERMANY 

Computer Book Club.............. 65 

COMMMOCORG: Arce ssicesteerimescss By F 

HIGGS ii. os daininse satan ae ae 

Level 9 Computing.................. 20 

London Electronics College..... 11 

NNGIOVNGG .csicacenbedesinswele TE 

RIGHTS i Sie. ce erase ee 

Silica Shop .......... IBC 

Swanley Electronics................ 13 

Tee eee ee eee ee eee eee eee 
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ATARI 1010 

1050 127K DISK DRIVE 

TRAK BALL 

SUPER CONTROLLER 

coun, 109 
EVERYTHING YOU WANT FROM A HOME COMPUTER 
ATARI 64K 800XL - £169: The Atari 800XL has many facilities and includes such advanced specifications that you will be amazed by its 
performance. At the new retail price of only £169 for a full specification 64K computer with a proper full stroke keyboard, we believe that 
the 800XL cannot be beaten. Just look at the following specifications:- 

COLOUR CAPABILITIES: 16 colours and 16 intensities giving 256 different colours (all of the 256 colours can be displayed at the same time). 
OPERATING SYSTEM: 24K ROM including Atari Basic programming language and a self diagnostic test program. 
KEYBOARD: Full stroke design with 62 keys including help key and 4 special function keys, international character set and 29 graphics keys 
SOUND: 4 independent sound synthesisers each capable of producing music across a 3, octave range or a wide variety of special sound effects. (Additional 
programming can achieve an octave range of up to nine octaves!) 

DISPLAY: 11 graphic modes and 5 text modes. Up to 320192 resolution. Maximum text display 24 lines by 40 columns 
SPECIAL ATARI INTEGRATED CIRCUITS: GTIA for graphics display. Pokey for sound and controller ports. Antic for screen control and I/0 (Input/Output) 
CPU: 6502C microprocessor - 0.50 microsecond cycle and a clock speed of 1.79 MHz. 
EXTENDED GRAPHICS FUNCTIONS: High resolution graphics. Multi-coloured character set. Software screen switching. Multiple redifined character sets 
Player missile (sprite) graphics. Fine screen scrolling. Changeable colour registers. Smooth character movement. Simple colour animation facilities. 

PROGRAMMING FEATURES: Built in Atari Basic programming language supporting peek, poke and USR plus at least 8 other languages available. The help 
key will provide additional information and menu screens with certain software. Full on-screen editing is available as well as syntax checking on entry. 
INPUT/OUTPUT: External processor bus for expansion with memory and peripherals. Composite video monitor output. Peripheral port for direct connection 
to Atari standard peripherals. Software cartridge slot is included as well as 2 joystick controller ports 

SOFTWARE: Over 1,500 items of software are available including self teaching programs with unique voice over. The range of programs includes Education, 
Home Management & Programming aids. There is also APX (Atari Program Exchange) and of course Atari's famous entertainment software now at only 
£9.95. In addition there is a host of support and help available from specialist Atari magazines like Antic and Analog and from over 75 Atari books/manuals. 

2. ATARI 800 48K COMPUTER - £69: We have a limited number of the Mk1 model 800 computer with 48K. The price is £69 (as a games 
machine) or £99 with the Basic Programmer Kit (Basic cartridge & 2 manuals). Both come with a full 12 months guarantee. 

3. ATARI 1010 PROGRAM RECORDER - £34: For low cost storage and retrieval capability. Data transmission 600 baud. Storage capability 
100K bytes on a sixty minute cassette. Track configuration four track, two channels (digital and audio). Auto record/playback/pause 
control/unique soundthrough facility. Also included is built in accidental erasure prevention and automatic shutoff after each program as 
well as a 3 digit tape counter. 

4.ATARI 1050 DUAL DENSITY DISK DRIVE - £199: 54," disks holding 127K randomly accessible bytes provide both expansion and 
flexibility for your 400/800 or XL system with new ‘helpful’ DOS 3. All customers who purchase a Disk Drive from Silica Shop will be 
automatically given a FREE set of 100 programs on 3 Disks recorded on both sides. 

5. ATARI 1020 COLOUR PRINTER - £99: Printer and Plotter with four colour graphic print capability. 40 column width printing at 10 
characters per second. Can print 5, 10 and 20 characters per inch. 64 character sizes. Prints text in 4 directions. Choice of line types. 

. ATARI 1027 LETTER QUALITY PRINTER - £249: For word processing letters in professional type. Print speed of 20 chars per second. 

. ATARI TOUCH TABLET - £49: Enables you to draw and paint pictures on your T.V. screen, with the touch of a stylus. 

. ATARI TRAK BALL CONTROLLER - £19.95: Enables cursor movement in any direction and adds arcade realism to your games. 

9. ATARI SUPER CONTROLLER - £9.95: The ultimate joystick with double fire button to give you a greater competitive edge in your games. 

SILICA SHOP ARE THE Noi ATARI SPECIALIST 
Silica Shop are now firmly established as the No 1 Atari retail/mail order and wholesale specialist in the U.K. We already offer our service to 
over 120,000 customers, 10,000 of whom have purchased Atari Home Computers. Because we specialise (and with a turnover of £1.5 
million), we are able to keep prices low by bulk purchases. Ring one of our 45 staff and we will be glad to be of service to you. Complete the 
coupon below and we will send you our Atari pack with price list and colour catalogue: 

EXTENDED TWO YEAR GUARANTEE: We are an Atari Service Centre, able to service and repair Atari equipment and have added a 12 month guarantee to the 
year offered by Atari, giving you a full 2 year guarantee on your computer if you buy it from us 

SPECIALIST SUPPORT: Our technical staff are always available on the telephone to help and advise you. We endeavour to hold stocks of every Atari 
compatible item available in the U.K. and we stock over 75 Atari books and manuals 

AFTER SALES SERVICE: Your name will automatically be added to our mailing list and you will receive price lists, newsletters and details of new releases and 
developments as well as special offers which are exclusive to Silica Atari Computer Owners 

LOW PRICES: Our prices are extremely competitive and we will normally match any lower price offered by our competitors 

FREE COMPUTER OWNERS CLUB: This is open to ali Atari computer owners irrespective of where you purchased your equipment. Membership is FREE and 
entities you to receive bulletins giving details of new releases and developments. Send now for your FREE information pack, price list & colour catalogue 

PAYMENT: We accept cash, cheques, postal orders and all Credit Cards. We also offer credit facilities over 1, 2 or 3 years, please write for a written quotation 

NEXT DAY DELIVERY - FREE: Ali goods despatched from Silica Shop are normally sent by first class post or parcel post FREE OF CHARGE. As a special 
introductory offer for a limited period only we will be sending all Computers and Disk Drives by a next day delivery service at our expense 

So fill in the coupon below with a literature enquiry or order and begin to experience a specialist Atari service that is second to none. 

on ® 
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To: SILICA SHOP LTD, Dept CT 1184, 1-4 The Mews, Hatherley Road, 

Sidcup, Kent, DA14 4DX Telephone: 01-309 1111 
LITERATURE REQUEST: 

~O) Please send me your FREE colour brochures and 16 page price list on Atari Computers. 

CJ Videogame CO) towna 

Mr/Mrs/Ms: 

Address: 

ORDER REQUEST: 

Please send me: 1020 4 Colour Printer 
800XL 64K Computer re Letter Quality Printer 
800 48K Computer Pe ee re Touch Tablet + Cartridge . 
1010 Program Recorder ................ Trak Ball 
1050 127K Disk Drive .......... Fame we Super Controller 

| enclose Cheque/P.O. payable to Silica Shop Limited for the following amount £ 

CREDIT CARD - Please debit my Access/Barclaycard/Visa/American Express/Diners Club 

Card Number . 

on EE ee es 2 ee oo 2 a ae Ee Ro Re eK oe ee ae 
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oOrother mummers 

HERE are dozens of quality printers from which to choose.With 

quality price tags of around £250. 

The Brother M-1009, however, breaks all the rules. 
Stays defiantly below the £200 barrier. 

Though it has far more than its fair share of features, it maintains 

the extraordinarily low price of £199.95. 
Travels at a steady fiity. 

In the speed stakes, the M-1009 is certainly no slouch, being 

fully capable of up to 50 characters per second. 

Providing bi-directional and logic seeking printing for normal 

characters and uni-directional printing for super and sub script 

and graphics. 
Prints on any paper. 

Being an impact printer, the M-1009 will print on virtually 
any paper, including letter headings, invoices and standard office 
stationery. 

It will even print two copies together with your original. 

A superb character recommendation. 
In its price range, the M-1009 has a great deal more character 

than many printers. 

96 no less, plus international type and graphic characters. 

Reliability comes as standard. 
Built to the same exacting standards as Brother's elite office 

™ ff pt af Ab 
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printers, the Brother M-1009 already has faultless credentials for 

reliability. 

Its 9 x 9 dot matrix head, for example, has an astonishing 20 
million character service life. 

One printer that doesn’t block out the light. 
Many home computers tend to be a little on the large side. 

In contrast, the compact M-1009, at only 7 cm high, keeps a 

discreet profile. 

Well designed, reliable — and conscientious. 

The Brother M-1009, 

wr eres 
The future at your tingertips. 

DEPT P, BROTHER OFFICE EQUIPMENT DIVISION, JONES + BROTHER, SHEPLEY STREE] 
GUIDE BRIDGE, AUDENSHAW, MANCHESTER M34 5JD 

TEL: 061-330 6531 (10 LINES) 061-330 O111 (6 LINES) 061-330 3036 (4 LINES) TELEX: 669092 
BROTHER INDUSTRIES LIMITED, NAGOYA, JAPAN. 


